UAS/t 


d/2. -/3^£7^ 



FINAL REPORT 

SPACE SHUTTLE/ FOOD SYSTEM STUDY 

VOLUME II 

APPENDIX F 

FLIGHT FOOD and PRIMARY PACKAGING 


prepared for 

NATIONAL AERONAUTICS and SPACE ADMINISTRATION 
Johnson Spacecraft Center 

Houston, Texas 77058 



Contract NAS9- 13138 


Prepared by 


THE PILLSBURY CO. 


(NASA-CR- 134378) SPACE SHUTTLE/FOOD 
SYSTEM STUDY. VOLUME 2, APPENDIX F: 

FLIGHT FOOD AND PRIMARY PACKAGING Final 
Report (Pillsbury Mills, Inc.) P HC 

$15.75 CSCL 06H 



Unclas 

G3/05 46375 









APPENDIX F 

FUGHT FOOD ar>d PRIMARY FAC^<AG^G 


prepared for 

NATIONAL AERONAUTICS and SPACE ADMINISTRATION 

Johnson Spacecraft Center 
Houston, Texas 77058 


Contract NAS9- 13138 


Prepared by 


THE PILLSBURY CO. jjoS 



mmmirmt-tc opvrairjM 



FOOD AND PRIMARY PACKAGING 
Append ix Report 
Tab Le of . Contents 


SECTION 

TITLE 


PAGE 

1.0 

Introduction 


1 

2.0 

Discussion 


4 

2.1 

Introduction 


4 

2.2 

Food Items 


5 

2.3 

Menus and Dietary 


6 

2.4 

Primary packaging 


12 

2.5 

Food Mixes 


14 

2.6 

Alternate Mix Analysis 


17 

2.6.1 

Alternate Mix Components 


17 

2.6.2 

. ... Weight as Stowed 


IS' 

2.6.3 

Cubic Volume 


20 

2.6.4 

Water Requirements 


22 

2.6.5 

Weight as reconstituted 


A'-t 

2.6.6 

Hedonic Acceptance 


25 

2. 6.6.1 

Definition and Tradeoff 


25 

2.6. 6. 2 

Measurement 


25 

2. 6.6.3 

Alternate Food Mix Kedcnic Ratings 

26 

2.7 

Need to Heat 


27 

2. S 

Need to Refrigerate 


2$ 

2.9 

Safety, Reliability, Quality 
Assurance 


28 


i 



SECTION 

TITLE 

PAGE 

3.0 . 

Detailed Discussion 

32 

3.1 

Introduction 

32 

3.2 

Food 

32 

3 . 2.1 

Food Groups 

32 

3 . 2 . 1.1 

Rationale 

32 

3 . 2 . 1.2 

Food Groups 

32 

3 . 2.2 

Food Items 

35 

3 . 2.3 

Food Mix 

51 

3 . 2 . 3.1 

Rationale 

51 

3 . 2 . 3. 2 

Alternate Food Mix Composition 

51 

3 . 2 . 3. 3 

Alternate Mix Food Items 

52 

3 . 2.4 

Food Item List Enhancement 
Opportunities 

64 

3.3 

Primary Packaging 

65 

3 . 3.1 

Approach 

65 

3 . 3.2 

Types of Packaging 

65 

3 . 3.3 

Performance Criteria 

66 

3 . 3 . 3.1 

Beverage Container 

66 

3 . 3 . 3. 2 

Rehydra table Container 

66 

3 . 3 . 3. 3 

Thermostabilized Container 

67 

3 . 3 . 3.4 

Dry RTE Container 

67 

3 . 3 . 3. 5 

Refrigerated RTE Containers 

67 

3 . 3 . 3. 6 

Frozen RTE Container 

68 

3 . 3 . 3. 7 

Frozen Reheatable container 

68 

3 . 3 . 3. 8 

Condiment Container 

68 

3 . 3.4 

Package Concepts 

69 

3 . 3 . 4.1 

Beverage Containers Concepts 

69 

3 . 3 . 4. 2 

Rehydratable container concepts 

7.2 


ii 



SECTION 

TITLE 

PAGE 

3 .3 .4 . 3 

Thermo-stabilized Container Concepts 

76 

3. 3 .4.4 

Dry RTE Container Concepts 

78 

3.3.4«5 t 

Refrigerated RTE Container Concepts 

80 

3 .3 .4.6 

Frozen RTE Container Concepts 

81 

3. 3. 4. 7 

Frozen Reheatable Container Concepts 

82 

3. 3.4. 8 

Condiment Containers Concepts 

83 

3.3,5 

Concept Screening 

85 

3.3.6 

Materials Survey 

90 

3.3.7 

Tradeoff Criteria 

91 

3. 3. 7.1 

Criteria List 

91 

3. 3. 7. 2 

Criteria Definitions and Scoring 

91 

3.3,8 

Tradeoff Analysis 

96 

3. 3. 8.1 

Raw Score 

96 

3. 3*8.1. 1 

Stowage Efficiency Calculations 

96 

3.3.8. 1.2 

Volume Sensitivity Calculations 

109 

3. 3. 8. 1.3 

package Weight 

116 

3. 3. 8. 1.4 

Other Calculations 

117 

3.3.8. 1.5 

Raw Scores 

117 

3. 3. 8. 2 

Weighting Factors 

120 

3. 3. 8. 3 

Weighted Scores 

120 

3.3.9 

Package Selection 

123 

3.3.10 

Rehydration System 

127 

3.3.10.1 

Performance Cirteria 

127 

3.3.10.2 

Rehydration System Concepts 

127 

3.3.10.3 

Rehydration System Concept Evaluation 

129 

3.3.10.4 

Rehydration System Selection 

130 


iii 



SECTION 

TITLE 

FAGE 

3.4 

Menus and Dietary 

132 

3.4.1 

Menu Composition 

132 

3.4.2 

Alternate Mix Menu Composition 

132 

3.4.3 

Menus for Alternate Missions 

133 

3.4.4 

Nutrition 

194 

3.4.4. 1 

Nutritional Guidelines 

194 

3. 4. 4.2 

Portion Sizes 

194 

3.4.4. 3 

Nutrient Content 

195 

3. 4. 4. 4 

Nutritional Adequacy 

204 

3 . 4 . 4 , 5 

■Specialty Foods 

204 

3.4.5 

Hedonic Acceptance 

206 

3.4.5. 1 

Definition 

206 

3. 4. 5. 2 

Measurement 

208 

3. 4. 5. 3 

Hedonic Distribution 

208 

3. 4. 5. 4 

Alternate Food Mixes - Hedonic 
Acceptability 

212 

3.5 

Flight Food and Primary Packaging 

218 

3.5.1 

Input Data 

218 

3.5. 1.1 

Food Weights 

218 

3.5. 1.2 

Package Weights 

218 

3.5. 1.3 

Water Requirements 

218 

3. 5. 1.4 

Food Volumes 

219 

3. 5. 1.5 

Package Volumes and Dimensions 

221 

3.5. 1.6 

Package and Food Weight 

225 

3.5.2 

Alternate Flight Food Mix Analysis 

227 

3.5.2. 1 

Alternate Mix 1 

227 

3.5.2. 1.1 

Components 

227 

3.5. 2. 1.2 

Weight as Stowed 

227 


iv 



SECTION 

TITLE 

PAGE 

3.5.2. 1.3 

Cubic Volume 

227 

3.5.2. 1.4 

Water Requirements 

227 

3.5. 2. 1.5 

Weight as Reconstituted 

227 

3. 5. 2. 2 

Alternate Mix 2 

228 

3. 5. 2. 2.1 

Components 

228 

3. 5. 2. 2. 2 

Weight as Stowed 

228 

3. 5. 2. 2. 3 

Cubic Volume 

228 

3. 5. 2. 2. 4 

Water Requirements 

228 

3. 5. 2. 2. 5 

Weight as Reconstituted 

228 

3. 5. 2. 3 

Alternate Mix 3 

229 

3. 5. 2. 3.1 

Components 

229 

3. 5. 2. 3. 2 

Weight as Stowed 

229 

3.5. 2.3.3 

Cubic Volume 

229 

2. 5. 2. 3.4 

Water Requirements 

230 

3. 5. 2. 3. 5 

Weight as Reconstituted 

230 

2. 5. 2. 4 

Alternate Mix 4 

230 

3. 5. 2. 4.1 

Components 

230 

3. 5. 2. 4. 2 

Weight as Stowed 

231 

2. 5. 2. 4. 3 

Cubic Volume 

231 

3. 5. 2. 4.4 

Water Requirements 

231 

3. 5. 2. 4. 5 

Weight as Reconstituted 

232 

3. 5. 2. 5 

Alternate Mix 5 

232 

3. 5. 2. 5.1 

Components 

232 

3. 5. 2. 5. 2 

Weight as Stowed 

232 

3. 5. 2. 5. 3 

Cubic Volume 

233 


V 



SECTION 


TITL E 


PAGE 


3 .5 . 2. 5 .4 

Water Requirements 

233 

3.5 .2.5 .5 

Weight as Reconstituted 

234 

3. 5. 2. 6 

Contingency Food 

234 

3. 5. 2. 6. I 

Components 

234 

3. 5. 2.6.2 

Weight as Stowed 

234 

3. 5. 2. 6. 3 

Cubic Volume 

234 

3. 5. 2. 6. 4 

Water Requirements 

235 

3. 5. 2. 6. 5 

Weight as Reconstituted 

235 

3.5.3 

Food and Water Requirements - Mix III 

236 

3. 5. 3.1 

Food - Dry Weight 

236 

3. 5. 3. 2 

Water Requirements 

236 

3. 5. 3. 2.1 

Per Man/Day 

236 

3. 5. 3. 2. 2 

Hot/Cold Ratios 

238 

3. 5. 3. 2. 3 

Summary - Per Man/Day Water Requirements 

239 

3. 5. 3. 2. 4 

Real Time Demand 

240 

3. 5. 3. 2. 5 

Summary - Real Time Demand 

242 


vi 



LIST OF ILLUSTRATIONS 


illustration 

Title 


2.3a 

Food Items per Man/Day 

6 

2.3b 

Food Items -Space Shuttle Food Systems 

7 

2.3c 

Shuttle Menu Parameters 

10 

2.3d 

Shuttle Menus-Nutritional Spectrum 

11 

2.4a 

Types of Packaging 

12 

2.5a 

Food Groups by Alternate Food Systems 

15 

2.5b 

Food Items per Man/Day for Each 
Alternate Mix 

16 

2.6.1a 

Packaging Required for Each 
Alternate Mix per Man/Day 

17 

2.6.2a 

Average Weight of Food and Primary 
Packaging for Each Alternate Mix 

18 

2.6.2b 

Weight of Stowage cf Food and Primary 
Packaging for Each Alternate Mix 

19 

2.6.3a 

Package Dimensions for Each Alternate 
■ Mix 

20 

2.6.3b 

Cubic Volume of Food and Primary 
Package Stowage 

21 

2.6.5a 

Average Food Weight Consumer per 
Man/Day for Each Alternate Mix 

24 

2.6.6.3a 

Hedonic Mix Ratings 

26 - 

3.2.1.2a 

Groups of Food Items 

33 

3.2.1.2b 

Food Groups by Alternate Food 
Sys terns 

34 

3.2.2a 

Food Item Development Survey 

36 

3.2.2b 

Candidate Food Items 

47 

3. 3. 8. 1.5 

Packaging Tradeoff -Rax* Scores 

118 

3. 3. 8. 3 

Packaging Tradeoff-Weighted Scores 

121 

3.3.10a 

Flow Rate versus Orifice Diameter 

131 


vii 



LIST OF ILLUSTRATIONS (continued) 


Illustration 

Title 

3 .4 ♦ la 

Food Items per Man/Day 

3.4.2a 

Food Items per Man/Day by Type 

3.4.3a 

Shuttle Menu Parameters 

3.4.4,4a 

Shuttle Menus-Nutritional Spectrum 

3. 4. 5.1 

Major Components of Hedonic 
Acceptance 

3.4.5.3a 

Average Hedonic Scores 

3.4.5.3b 

Hedonic Frequency Distribution 

3.4.5 .4a 

Cumulative Monotony Effects after 
Seven Days 

3.4.5.4b 

Hedonic Mix Ratings 

3. 5. 3. 2. 3 

Water Requirements per Man/Day 


Page 

132 

132 

133 
204 

207 

209 

211 

214 

217 

239 


3. 5. 3. 2. 5 


Water Requirements - Real Time 


242 



1 .0 In t rod u c t i on 


This report details the Analysis or Food and 
Primary Packaging for the Shuttle Vehicle. Included 
are the analysis and selection of food items and 
primary packaging, the development of menus, nutri- 
tional analysis of diet, the analyses of alternate 
food mixes, and the contingency foods. 

The food items were selected from a search of 
items commonly appearing in American menus. Items 
which were not considered feasible for adaption to 
space conditions were discarded. From an analysis 
of the menus of several previous space missions 
and typical menus from the Institutional and Restaurant 
Trade, the composition of the Shuttle menus was 
selected. Average portion weights were determined 
from the nutritional guidelines established for the 
study, and the port ion weights and nutritional 
adequacy of the menus were confirmed by a nutritional 
analysis of ten randomly selected menus. These 
menus were constructed from the food items which 
are compatible with the food mix and galley which 
was selected as optimum in an earlier tradeoff 
analysis (results of this analysis are found in 
another appendix report) . 

Package designs for each of eight types of pack- 
aging were selected by a tradeoff analysis of 
packaging concepts. 
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1.0 Cont'd 


To be consistent with the early decision not to 
prejudge the design of the food system by firmly 
selecting system components prior to the final penalty 
tradeoff analysis, it was determined to allow the 
food mix to "float". Recognizing that selection 
of the composition of the food mix determines to a 
large degree the composition of the galley required 
to support the food items, it was decided to analyze 
completely five alternate mix compositions, ranging 
from the most austere possible mix (with least 
associated vehicle penalties) to a luxurious mix 
(with high associated vehicle penalties). 

After selecting the composition of the five 
alternate mixes, an analysis was conducted of the 
weight and cubic volume of the vehicle stowage of 
food and primary packaging for each of the five 
mixes . 

In another appendix report can be found the matrix 
of systems analyses of the galleys required to support 
each of the five alternate mixes, as well as the 
tradeoff analysis and selection of the optimum galley 
and food mix . 

The following assumptions and NASA guidelines are 
implicit in the analyses. 

a) The baseline mission is a 6 man - 7 day mission, 

b) The environment is "shirtsleeve", with no 
decompression requirements. 

c) Study goal is to maximize diet acceptability 

while minimizing vehicle penalties. 
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1.0 Cont’d 


d) Nutritional guidelines 

3000 Kcal. per Man/Day 
100 grams protein per Man/Day 
less than 35% of K cal from fat 
Vitamins and minerals meet RDA Standards 
Control of micronutrients as iden- 
tified by Skylab studies 

e) The variety of items in the menus assume 
successful R & D efforts to develop those 
items which are not now flight qualified. 

f) The spatial and weight data assume development 
of those packaging concepts which are not 
currently flight qualified. 
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2.0 Discussion 


2.1 Introduction 

The work done to complete this section of the 
Shuttle Food System Study can be conveniently di- 
vided into three groups : 

a) Food Items and Menus 

b) Primary Packaging 

c) Analysis of alternate mixes. 

The output of this section of the study satisfactorily 
completes several NASA contract requirements con- 
cerning food, primary packaging, and menu development, 
and provides data to support the systems analysis 
of the galley components and galley structure. 

The following points should be emphasized concerning 
this report . 

The work had the following purposes: 

a) Selection of food items and generation of menus 

b) Confirmation of nutritional adequacy 

c) Determination of packaging designs, weights 
and dimensions. 

d) Selection of alternate mix compositions 

e) Analysis of stowage weights and cubic volumes 
associated with each alternate mix 

The composition of the alternate mixes was selected 
to provide a stepwise increase in diet acceptability 
and vehicle penalties. The five alternates selected 
are judged to be representative of the total range of 
meaningful mix compositions, although many other 

compositions are possible. 
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2.1 Cont r d 


The fixed time and effort allotted for this study 
limited, the number of options which could be adequately 
studied. Five alternates were analyzed, and the 
results of the systems analysis indicate that little 
additional value would accrue to studying additional 
alternates . 

The results are correct, and are valid in the con- 
text of the assumptions and NASA guidelines . By 
altering the assumptions and or NASA guidelines, 
the data can be recalculated. 

2.2 Food Items 

A survey of space flight, institutional and res- 
taurant menus was conducted to identify those food 
items 'Common to the American Diet. A total of 263 
items were identified. 

An analysis of each item on the list was conducted 
to determine the difficulty of developing the item 
for flight qualification in each of several processing 
modes. Culling the list for feasible items resulted 
in a new food item list of 202 items. These items 
were arranged into 16 food groups, defined on the 
basis of storage conditions, preparation methods, 
consumption procedures, and physical description. 

The food groups were defined such that each group 
would have a unique interaction with the components of 
Flight Food System. The food items are listed in 
Table 3. 2. 2 ..bln section 3.2.2 of this appendix. 
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2 .3 Menas and Dietary 

From the analysis of Space flight menus and 
institutional and restaurant menus, the optimum 
number of menu components was determined. 

TABLE 2.3 a FOOD ITEMS PER MAN /DAY 



Apollo 17 

• Sky Lab 
(SMEAT) 

Institutional 

Restaurant 

Shut 1 1 e 

.BEVERAGE 

6 

8 

8 

.8 

READY-TO-EAT 

6 

5 

4 

4 

ENTREE ' 

8 

9 

7 

7 

Fewer items 

of larger 

ind ividual 

portion size were 


chosen for Shuttle than were flown on previous space 
missions. This is consistent with common dietary 
habits on earth, and will reduce the number of packages 
in' s towage and the manipulations during preparation 
on-board the vehicle. 

In real time, the generation of menus consistent with' 
the above table was delayed until the Systems Analysis 
generated the optimum mix composition and the list of 
food items consistent with that mix was available. 

The optimum mix was determined to be: 

8 Beverage items 
4 RTE items 
7 Rehydratable items 

The food items consistent with the above 
optimum mix composition are listed in Table 2.3b. 
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TABLE 2 . 3b 
FOOD ITEMS 

Space Shuttle Food System 
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applesauce 
strawberries, 
raspberr les 
cherries 
blueberr ies 
peach ambrosia 
apricots 
pineapple 
shrimp cocktail 
fruit cocktail 
German potato salad 
cole slaw 
egg salad 
apple juice 
orange juice 
pineapple juice 
milk 
lemonade 
grape drink 
cherry drink 
nutritionally complete 
milk shake 

grits 

mashed potatoes 
mashed sweet potatoes 
pea soup 
Chili with meat 
chop suey 

pork & scalloped potatoes 
veal and BBQ sauce 
pot roast 

roast breast of chicken 

scrambled eggs 

Canadian bacon & applesauce 

sausage patties 

beef hash 

macaroni/ cheese 

chicken a la king 

turkey a la king 

spaghetti/meat sauce 

chicken stew 

beef and gravy 

chicken and rice 

lobster bisque 

diced beef 

beef and rice 

beef with vegetables 

chicken and gravy 

chicken and vegetables 

noodles au gratin 

Boston clam chowder 

asparagus 

green beans 

wax beans 

cauliflower 

creamed peas 

cream style corn 

m&caroni/beef 


pudding 

spiced fruit cereal 
cornflakes 
Rice Krispies 
toasted oat cereal 
spiced oat cereal 
Grape Nuts 
shredded wheat 
raisin bran 
raisin custard 
chicken salad spread 
tuna salad spread 
salmon salad spread 
instant breakfast 
grapefruit drink 
strawberry drink 
tomato juice 
fruit nectar 
vegetable cocktail 
cranberry/apple juice 
cream of wheat 
oatmeal 
cream of rice 
tomato soup 
baked fish fillet 
lobster tail 
meat loaf 
BBQ chicken 
breaded porkchop 
hamburger pattie 
roast beef /mushrooms 
Manhattan meat roll 
veal loaf 
roast veal 
beef roll-em-ups 
ham loaf 

omelet /chicken or ham 
ham slice 
cheese omelet 
hot beef sandwiches 
hot turkey sandwiches 
turkey supreme 
sea food au gratin 
chicken rosemary 
baked chicken Maryland 
corned beef 

creamed chicken on toast 
turkey roll /mushrooms 
vegetable with rice 
cream of mushroom 
cream of asparagus 
cream of chicken 
cream of celery 
chicken gumbo/rice 
•vegetable beef barley 
peas and carrots 
beets 

brussel sprouts 
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yams 

squash 

broccoli 

spinach 

chicken cacciatore 
frankfurters 
ham/scalloped potatoes 
corned beef/noodles 
BBQ meat loaf 
beef ragout/noodles 
Shrimp Louie 
meatballs/sauce 
corned beef hash 

* 

veal scallopini 
shrimp chow mein 
veal stew/noodles 
chicken chow mein 
egg foo yung 
cream of potato 
pea soup 
turkey rice 
corn chowder 
Romaine 

chicken and rice 
beef stew 
chop suey/rice 
beef strogancff 
chicken tetrazzini 
dried apples 


beef bouillon j 
chicken bouillon 
tea 

biscuits 

cheddar cheese crackers 

figurines 

cereal bars 

cookies 

brownies 

fudge | 

beef jerky 

dried pears 

cocoa 

coffee 

gingerbread 

fruit cake 

nut bread 

crackers 

muffin 

bacon bars 

nuts 

dried peaches 

toast 

salt 

pepper 

other spices 
mustard, catsup 
horseradish 
dried pears 



2.3 Cont T ci 


From the Item list, menus were generated consistent 
with the optimum mix. Ten sets of menus were generated, 
one for each alternate mission mode. 

Table 2.3c Shuttle Menu Parameters 


MISSION 

ALTERNATE 

CREW SIZE , 

MISSION 

DURATION 

MENU CYCLE 
LENGTH 

1 

4 Men 

10.5 Days 

3 Days 

2 

4 " 

10.5 

4 " 

3 

4 " 

10.5 

5 " 

4 

4 " 

10.5 

6 

5 

4 " 

10.5 " 

7 u 

6 

6 " 

7 

3 " 

7 - 

6 ” 

7 " 

4 " 

8 

6 " 

7 " 

5 " 

9 

6 " 

7 

6 

10 

6 " 

*7 i r 

/ 

7 


The menus are tabulated in section 3.4.3 of this report. 

Ten randomly selected menus were analyzed for 
compliance with the nutritional guidelines of the 
study. From this analysis, the average portion 
sizes were determined to be: Beverage Powder 35 grams 

RTE Items 47 grams 

Entree's 211 grams 
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2.3 Cont ? d 


Table 2.3d summarizes the nutritional breakdown 
of the ten menus for their macronutrients. Micro- 
nutrient control will be maintained by the manufac- 
turing specifications on each individual item, and 
dietary control on the selected combination of 
items in each menu. 

TABLE 2 . 3d 

SHUTTLE MENUS 
NUTRITIONAL SPECTRUM 


MENU KCALORIES PROTEIN (grms) FAT (gms) 


1 

3021 

137 

118 

2 

3008 

117 

59 

3 

2995 

61 

87 

4 

3110 

92 

89 

5 

3066 

88 

87 

6 

3092 

119 

74 

7 

3139 

113 

62 

8 

2937 

100 

105 

9 

2936 

79 

104 

10 

3014 

133 

57 

AVERAGE 

3032 

104 

84 


Table 2.3d confirms the compliance of the menus 
with the guidelines at the average portion weights 
above . 
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2.3 Coat'd 


The nutritional adequacy of the Specialty items, 
the nutritional beverage, the nutritional bars, 
and the contingency bars has been previously 
demonstrated by their use in feeding programs at 
Fillsbury, and the flight of the contingency bars 
aboard Sky lab IV. 

2.4 Primary Packaging 

An analysis of the 16 food groups determined that 
eight types of packaging would be required to ade- 
quately serve the product protection and galley 
hardware interaction functional requirements of 
primary packaging. Table 2.4a lists the types of 
packaging and the number of alternate concepts 
initially constructed for each. 

TABLE 2 . 4a 

TYPES OF PACKAGING 

PACKAGE NUMBER 

TYPE OF CONCEPTS 


Beverage 4 
Rehydratable 6 
Therraostabilized 5 
Dry RTE 3 
Refrigerated RTE 3 
Frozen RTE 4 
Frozen Reheatable 4 
Condiment 5 
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2 . 4 Con t 1 d 


The initial 34 concepts were screened for compliance 
with the Performance Criteria, and the surviving 28 
concepts were subjected to a tradeoff analysis. 

The Tradeoff Criteria were: 

1. Package Cost 

2. Manufacturing difficulty 

3. Volume sensitivity 

4. Product protection 

5. Reliability 

6. Design flexibility 

7. Consumer acceptability 

8. Package weight 

9. Stowage efficiency 

10. Consumer Difficulty 

11. Technical development difficulty 

Raw scores were generated, weighting factors assigned 
and weighted scores obtained. As a result of this 
analysis, one recommended concept was obtained for 
each of the eight required types of packaging. 
Descriptions and sketches of the recommended packaging 
are in section 3.3 of this appendix. 
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2 .5 Food Mixes 


•The following items were identified as being de- 
pendent or strongly influenced by the mix composition 
Stowage weight 
Stowage volume 
Galley power requirements 
Galley design 
Depot operations 
Hardware development 
Diet acceptance 
Consumer morale 
Timelines 

Five representative mixes were chosen of such a 
composition as to represent a progression in each 
of the above items. By analyzing the food systems 
associated with each of these five mixes it was 
possible to provide a broad spectrum of choice from 
which to choose the optimum mix and the optimum 
food system. 

Table 2.5a shows the composition of the 
Alternate Food Mixes in terms of food groups . 
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TABLE 2.5a 


FOOD 

GROUPS BY ALTER NAT I 

2 FOOD SYSTEMS . 

ALTERNATE FOOD SYSTEMS 

FOOD 

GROUPS 

I II 

III 

IV 

V 

1 


X 

X 

X 

2 


X 

X 

X 

-s 

X X 

X 

X 

X 

4 


X 

X 

X 

5 


X 

X 

X 

6 

X 

X 

X 

X 

7 




X 

8 




X 

9 

X 

X 

X 

X 

10 


X 

X 

X 

11 



X 

X 

12 



X 

X 

13 




X 

14 




X 

15 




X 

16 


X 

X 

X 
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2.5 Con t’ cl 


Table 2.5b shows the composition of the 

alternate food mixes in terms of numbers of items 
per man/day. 

TABLE 2 . 5b 

Food Items Per Man/Day For 


Alternate 

Mix 

Beverage 

Ready- to- 
Eat 

Each Alternate Mix 

Rehydratable Wet 

Pack 

Refrigerated 

Frozen 

I 

6 

0 

0 

0 

0 

0 

II 

8 

6 

0 

6 

0 

0 

III 

8 

4 

7 

0 

0 

0 

IV 

8 

4 

6 

0 

1 

0 

V 

8 

4 

4 

1 

1 

1 
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2.6 Alternate Mix Analysis 

2.6.1 Alternate Mix Components 

The components of each alternate mix consist 
of the food items and the associated primary pack- 
aging. The food items per man/day have been numbered 
in Table 2.5b for each alternate mix and Table 2.6.1a 
lists the required primary packaging for each alternate 
mix . 

TABLE 2.6.1a 

Packaging Required for Each Alternate Mix per Man/Day 
PACKAGE MIX 

TYPE I II III IV V 

Beverage 68 888 

Rehydra table 00 764 

Thermos tabilized 00 001 

Dry RTE 0 6 4 4 4 

Refrigerated RTE 00 011 

Frozen RTE 0 0 0 0 0-1 

Frozen Reheatable 00 00 0-1 

Condiment 0 0 2 2 2 
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2.6.2 Weight as Stowed 

The stowage weight is the sum of the food weight 
and the package weight pel' man/day. Table 2,6.2a 
lists the average food and primary packaging weight 
for alternate food mix per man/day. 

TABLE 2.6.2a 

Average Weight of Food and Primary 


Packaging for Each Alternate Mix per Man/Day. 


ITEM 

I 

MIX 

II 

Ill 

IV 

V 

Beverage 

24.06 
os . 

13.84 

oz . 

13 .84 
oz . 

17.84 
oz ♦ 

17 .84 
oz . 

Rehydratable 

0 

0 

17.08 

14.64 

9.76 

Thermos tabilized 

0 

0 

0 

0 

7.90 

Dry RTE 

0 

15.18 

7.60 

7.60 

7 . 60 

Refrigerated RTE 

0 

0 

0 

9.15 

9.15 

Frozen RTE 

0 

0 

0 

0 

G- 9 .15 

Frozen Reheatable 

0 

0 

0 

0 

0-9.15 

Condiment 

0 

0 

3.10 

3.10 

3.10 

Total (lbs) 

1.50 
lbs . 

1.81 
lbs . 

2.60 

lbs. 

3 .27 
lbs . 

4.03 

lbs. 
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2.6.2 ContM 


Table 2.6.2a represents the minimum calculated 
value for the total weight. After percentage allow- 
ances are added for future growth to allow for un- 
foreseen opportunities , and overage to allow for 
consumer choice cr product failure, the resulting 
weights of the stoi^age of food and primary packaging 


is summarized in Table 2.6.2b 

TABLE 2.6.2b 

Weight of Stowage of Food and Primary 

Packaging For 


Each Alternate Mix . 


Alternate Mix 

Lbs . Per Man/Day 

Total Weight Per 
Mission (lbs) 

1 

1.99 

83.38 

2 

2.39 

100.56 

3 

3.43 

144.0 

4 

4.32 

181.33 

5 

5.32 

223.4 


Table 2.6.2b represents the stowage weights plus 
a straight percentage (10%) for overage allowances. 

In the portion of the study of the systems analysis of 
the food systems associated with each alternate mix, 
it was necessary in performing the design of the 
stowage hardware to assign a specific number of 
overage items of each package type to the stowage 
containers of each alternate mix. This resulted in a 
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2*6,2 Cont’d 


very slight discrepancy in the summary stowage- 
weight of food and primary packaging between these 
two portions of the study. The discrepancy is of a 
very small magnitude and the numbers in the systems 
analysis are the more accurate. 

2.6.3 Cubic Volume 

The volume of the stowage of food and primary 
packaging is a function of the cubic volume occupied 
by each type of package, the number of packages of 
each type, the orientation and stacking arrangement 
and the excess space within the stowage hardware. 

This section deals only with the cubic volume of the 
packages. The dimensions of the various packages are 
summarized in Table 2.6.3a 

TABLE 2.6.3a 

Package Dimension for Each Alternate Mix. 


MIX 



I 

IT 


EfiQHHH 

IV 

V 

Beverage 

3x 4.5 x.94 3 x 

4 .5 x . 28 J 3' 

X 

4.5 x .28 

2 .50 DIA 
2 . 75 / HT 

2.50 DIA 
2.75"HT 

Dry RTE 

- 2 x 

4 x .75 2 

X 

4 x .56 

2 x 4 x 
.56 . 

2 x 4 x 
.56 

Rehydratable 

- 

4 

X 

4 x 1.03 

4 x 4 x 
1.03 

4 x 4 x 
1.03 

Thermos tabil ized 

- 

- 


- 

- 

4 x 4 x 
1 .03 

Refrigerated RTE 

- 

- 


- 

4 x 4 x 
1.03 

4 x 4 x 
1.03 

Frozen RTE 

- 

- 


- 

- 

4 x 4 x 
1.03 

Frozen Reheatable 

- 

- 


- 

- 

4 x 4 x 
1.03 


2 x 4 x 
.25 


Condiment 
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2.6.3 Cont'd 


As a means of comparing the alternate mixes, the 
total cubic volume of the packages comprising a 
mission stowage was calculated for each alternate mix. 

This number is for comparison purposes only, and is 
not to be confused with the stowage volume commonly 
defined as the sum of the interior volumes of all 
stowage hardware. Table 2.6.3b summarizes the data. 

TABLE 2.6.3b 

Cubic Volume of Food and Primary Package Stowage. 

Alternate Cu. In. Per Total Volume 

Mix Man / Dav Per Miss ion (cu . in ■ ) 


1 76.14 3197.9 


2 

66 .24 


2782.1 

3 

167.01 


7014.5 

4 

234.69 


5857.0 

5 

234.69 


9857.0 

These 
overage , 
increases 

data do not include allowances for growth and 
which increased the cubic volume. Further 
i resulted from dispersion of the packages 


into the various stowage hardware. 
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2.6. 4 \ [a tier Requ irenen C s 

Tin* crewmen will intake vn ter in three .Corns: in 

food, as beverages, and as drinking water. The daily 
water intake is a physiological requirement, and is 
relatively independent of the form of the water. The 
average water intake of a resting individual is about 
5 pounds per day. The actual intake per day fluctuates 
with nany factors. It is assumed that the man/ clay water 
intake for the Shuttle will be a range with a mean of 5 
pounds . 

Drinking water, cold water for beverages, and cold 
water for cold rehydra tables will be provided by a 
cooled water reservoir. Hot water for hot beverages and 
hot rehydra tables will be provided by a heated reservoir. 
Cold water will be provided at 50° or less; hot water 
at 160°F. 

The actual demand of hot and cold water will depend 
on the relative frequency of menu items requiring hot 
or cold water, which is a function of crew choice. The 
ratio of hot to cold water is expected to be distributed 


as follows: Hot /Cold 

Maximum 70/30 

Nominal 55/45 

Minimum 45/55 


The daily intake is expected to be distributed as follows: 
Lbs, per Maii /Day 


Maximum 

6.39 

Nominal 

4.95 

Minimum 

3.76 
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2.6.4 Cont* , d 


From these data it was determined tli.it the demand 
on the hot water reservoir would be: 



Lbs. per Man/Day 

Maximum 

4,47 

Nominal 

2.72 

Minimum 

1.13 

The demand on 

the cold water reservoir would be: 


Lbs. per Man/Nay 

Maximum 

3.51 

Nominal 

2.23 

Minimum 

1.69 


It is expected that a maximum demand on one reservoir 
would be acconpanied by a minimum demand on the other 
reservoir . 
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2.6.5 We ight as Recoils t i.tuted 


For comparison purposes, the total bulk of food con- 
sumed per man/day was calculated for each alternate mix. 
Table 2,6.5a summarizes the data. 

TABLE 2.6.5a 


Average 

Food Weight Consumed Per Man/Day for each Alternate 


Food as 

Consumed 

Food as Stowed 

Mix 

(per Man /Day ) 

(per Man/Day) 


Solid Food 

Beverage 

Total. 

1 

- 

2 qts . 

1.32 lbs. 

2 

0.86 lbs . 

2 qts . 

1.47 lbs. 

3 

3.65 lbs. 

2 qts . 

1.86 lbs. 

4 

3 . 65 lbs . 

2 qts. 

2.20 lbs. 

5 

3.65 lbs. 

2 qts . 

2.88 lbs. 


24 - 






2.6.6 Hedonic Acceptance 

2. 6. 6.1 Definition and Tradeoff 

Hedonic acceptability refers to the subjective 
measure of human acceptance. In the context of 
this study hedonics refers to food or the dining 
experience . 

It is assumed that high standards of nutrition, 
safety and reliability must be met before any food 
item can be considered acceptable to the program. 

No tradeoff is allowable on these standards. 

There is an allowable tradeoff on the hedonic 
acceptability of any food mix versus the vehicle 
penalties associated with stowage and preparation 
of that mix. 

2. 6. 6. 2 Measurement 

Reliable direct measurement of hedonic acceptance 
of each alternate food mix. would be very difficult 
under earth conditions, even with appropriate time 
and money. The goal of this section is not to ac- 
curately measure hedonic acceptance, but to provide 
data to support a relative rating of the alternate 
food mixes based on hedonic acceptance considerations. 
Such a rating was acheived through the use of a 
consumer model. 
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2. 6. 6. 2 Cont’d 


The model was constructed with the purpose of 
emulating the behavior of a consumer experiencing 
The Space Shuttle food system for a period of 
seven days. The model was constructed on the 
basis of known consumer behavior, the. consumer 
reseai'ch literature, and the consumer testing 
experience of the Pillsbury Company. 

The model is basically a set of scoring procedures 
based on Food, Repetition, and Motivation, the 
three principle components cf Hedonic acceptance.. 

The basic input data to the model were results from 
U. S. Army Food Preference Surveys and the hedonic 
scores of Sky lab foods. 

2. 6. 6. 3 Alternate Food Mix Hedonic Ratings 

The model was used to generate a relative rating 
for each of the five alternate food mixes. Table 2.6.6.3a 
summarizes the hedonic ratings calculated for each 
alternate mix . 

TABLE 2.6.6.3a Hedonic Mix Rating 

Alternate Hedonic 

Food Mix Mix Rating 


I 

2.3 

II 

3.0 

III 

6.5 

IV 

6.7 

V 

7.3 
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2.7 Need to Heat 


All ays ten requirements relating to nutrition, reliability 
and safety can be met. using food items which do not require! 
heat during preparation. It has been determined that a diet 
of all cold items is highly monotonous, and there is not a 
large variety of satisfying items which are commonly eaten 
cold. It is probable that a cold diet would be incompletely 
consumed, with resulting loss of nutrition and wasted allo- 
cation of critical weight and volume. Reduced morale may 
eventually have an adverse effect on performance. 

It is considered necessary to the performance of the 
Food System to increase the hedonic acceptability of the diet 
by providing hot meal items. 

2.8 Need to Refrigerate 

Provisions for food items which require refrigerated.-, ■ 
stowage will lend the diet some added variety in the areas 
of desserts and salads, which are currently not well repre- 
sented. There is some added benefit in that some items are 
of a higher quality when supplied frozen rather than rehydrated 

The assessment is that these benefits are desirable, but 
are not required to meet high hedonic acceptability standards. 
Refrigeration should be a tradeoff decision based on benefit/ 
penalty analysis. 


27 



2.7 Safety, Reliability, Quality Assurance 


Sa fo tv 

Food considerations which impact on crew safety are 
principally microbiological. Microbiological safety 
depends on preventing the growth of pathogens in storage 
or during preparation. Of all of the food preparation 
methods studied, only the thernostabili.zation method 
guarantees commercial sterility. However, the food 
items of the recommended Shuttle Food system are all 
dry items in storage, which prevents the growth of 
pathogens. 

For rehydratables , sufficient moisture to support 
microbial growth is present after rehydration. Safety 
assurances are maximized by the. requirements that the 
rehydratable items are manufactured in clean-room* . 
facilities, and that the galley preparation equipment 
does not allow the prepared food to fall within the 
temperature ranges supporting microbial growth. Vacuum 
packaging minimizes the possibility of spoilage of the 
item in storage due to mold growth, as well as enhances 
the efficiency of stowage and rehydration. 

At no point in storage, preparation or consumption of 
the dry RTF items is there sufficient moisture to support 
the growth of pathogens. Certain of these items may 
contain sufficient moisture to support mold growth, 
however. The possibility of mold growth is minimised 
by vacuum packaging. 
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2.*? Cont’d 


The beverage, powders contain insufficient moisture 
to support growth of any microorganisms in storage. 

Vacuum packaging is required for efficient stowage and 
rehydration. 

Thermos tab ilized items are commercially sterile, 
provided the container remains intact. Improperly pro- 
cessed items usually produce gas in storage, so that; 
swelled containers should be discarded. Once opened, 
these items should be eaten or discarded within a few 
hours. 

Frozen ..items are not commercially sterile, and depend 
on temperature maintenance to control microbial growth. 
Inadvertent thawing of the item during storage could 
allow the growth of pathogens. These items should 
be tagged with indicator tape in storage, and items. which 
have experienced thawing temperatures should be discarded. 
The frozen heatable items should be brought to temperatures 
above the usually growth temperatures as quickly as 
possible, and should be consumed or discarded within 
£in hour or two. 

Refrigerated items depend on maintenance of refrigerated 
temperatures to control microbial growth. This situation 
represent a considerable safety hazard, since a rise of 
10° F from the normal refrigerated temperature enters the 
growth range of several pathogens. Additionally, there 
are microorganisms which can grow and spoil food even 
at refrigerated temperatures. The problems are increased 
by the short shelf-life of refrigerated items, which 

will require that these items be manufactured in clean 
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2.? Cont'd 


room facilities at JSC , Texas, and transported to the 
launch area. Trans oort over long distances increases the 
possibility of temperature abuse. Aslo, refrigerated 
items will be two to three weeks old at the time of 
consumption, which is at the upper limit of the shelf- 
life of such items. It is recommended that refrigerated 
items not be considered for the Shuttle Program. 

Reliability 

Reliability issues are primarily involved with primary 
packaging, as food manufactured according to specifications 
will meet the nutritional and performance standards for 
food. 

Reliability in packaging refers chiefly to breakage 
of the package during preparation, and satisfactory 
operation of the rehydration system. Failure of the 
package during storage will easily be detected by 
loss of package vacuum. Failure in stowage occurs 
primarily at points of sharp folding. The package 
configurations, particularly for the rehydratable package, 
have been designed to minimize such folding, and the 
recommended nylon/mylar/surlyn laminate is resistant 
to failure due to folding. 

Breakage during preparation is due primarily to seal 
failure. The package configurations have been designed 
to provide large seal areas and minimize occurrence of 
three-way seals. 
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2 .? Cant'd 


The reliability of the rehyuratlon system will be 
increased by elimination of the mechanical water valve, 
and development of the simpler needle -and- septum rehy- 
dration system. 

Quality Assuranc e 

The major point of quality assurance inspection will 
be most effective at the receiving dock of the Ground 
Support System warehouse. Sampling for acceptance 
testing can occur most efficiently at this point. 

Quality throughout storage can be maintained by proper 
inventory control and shelf -life data on each food item. 
A final inspection for package vacuum integrity at the 
time of stowage module assembly will insure quality of 
food items on board the vehicle. 
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3.0 Detailed Discussion 

3.1 Introduction 

This section details the work done in the analysis 
of food and Primary Packaging. 

It reports on the selection of food items and groups, 
selection of Primary Packaging, Generation of Menus 
nutritional data, and the weight and volume analysis 
of the food and Primary Packaging. 

3 . 2 FOOD 

3.2.1 Food Groups 

3. 2. 1.1 Rationale 

The set of all food items were grouped into 
subsets such that each subset or group has a 
unique interaction with the Flight Food System 
Components. ‘The groups are classified on the 
basis of storage conditions, preparation methods, 
consumption procedures, and physical description. 

3. 2. 1.2 Food Groups 

Sixteen Food Groups were defined by the ac- 
companying chart. 
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TABLE 3. 2.1.2 a 


CRO UPS OF FOOD ITEMS 
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TABLE 3.2.1.2b 


FOOD GROUPS BY ALTERNATE FOOD 


SYSTEMS 


Fool 


Alternate Food Syste 

s 



Groups 

I. 

II III 

XV 

\T 


i 


X 

X 

X 


2 


X 

/V 

X 


3 

X 

X X 

X 

X 


4 


X 

X 

X 


5 


X 

X 

Tr 


6 


X X 

X 

■*7 

A*. 


7 




X 


8 




X 


9 


X X 

X 

X 


10 


X 

X 

X 


11 



X 

X 


12 



X 

X 


13 




X 


14 




X 


15 




X 


16 


X 

X _ 

-V 
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3.2-2 Food Items 


A search was conducted of existing space foods, 
military rations, and Restaurant and Institutional 
Menus to determine the food items in common con- 
sumption patterns. An analysis of each item in 


terms of development difficulty follows. 

Development Difficulty Score 

Available (flight qualified or 1 

qualif iable) 

Commercially available requires 2 

further development. 

Not commercially available, straight 3 

forward development 

Not commercially available, difficult 4 

development . 

Preferred processing mode A 

Second choice B 


As a result of this analyses, the initial food 
list was culled to include only those items which 
are, in the opinion of food product development 
experts, low-risk development candidates or currently 
flight qualified. These items are listed in their 
corresponding Food Groups as follows . 
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TABLE 3.2,2 a 


FOOD ITEM DEVELOPMENT SURVEY 


ITEM 

CO 0) 

ru ‘w 

1 -H 

0 t-i 
i-i 1 

1 M-i 

.-H 

TJ O 

co c; 

0) CO 

ec 

n 

Q i-c 

U tt> 
CO M-c 
fi.l 'r“l 

1 

0 * 

4-1 

1 r-1 

G) 

6 c n 
0) 

pci 4-> 
f-i 

b 9 

Pi to 

o 

t i-i 

rO 

CO 

-iJ 

n 

Pi 

03 

pi 

o 

CO 

p-i 

4-' 

rj 

OJ 

I — 1 

rtf 

c; 

u 

^ v n 

OJ 

4- > 

« 

!-j 

OJ 

£0 

-H 

5- j 
M-C 

<li 

Pi 

d 

o 

b 

U 

P. 

OJ 

O 

\-i 

:) 

a 

co 

Miscellaneous 








Cottage Cheese 



A2 

B2 



Commercial 

Fruit Jam 




A1 

Bl 


Sky lab 

Butter 




A 2 

Bl 



Spices 

A1 


i 

Bl 



Sky lab 

Seasonings 

A1 



Bl 



Sky lab 

Fresh Vegetables 





El 


Commercial 

Fresh Fruits 


A1 



Bl 


Commercial 

Peanut Butter 




A1 



Sky lab 

Biscuit 

A2 

B1 





Sky lab 

Cheddar Cheese 

A1 

Bl 





Skylab 

Crackers 








Cheeses 




B2 

A1 



Snacks 

♦ 



! 




Cheddar Cheese 



A4 

Bl 



Apollo 17 

Spread 








Food Bars 

A1 






Apollo 16 

Figurines 

A1 






Commercia 1 

Cereal Bars 

A1 






Apollo 16 

Cookies (oatmeal, 

A1 






Skylab 

fig bars, etc.) 

. 







Brownies 

A2 

Bl 





Skylab & 








NPG32B 

Fudge 

A1 






Commercial 

Spice Cupcake 

A4 

Bl 





Commercia 1 

Date Bars 

A1 






Commercia 1 

Dried Fruits 

A1 


A1 




Skylab & 

Candies 

A1 






NPC27B 

Sliced Dried Beef 

A1 






Skylab 








Skylab 

Nuts 

A1 

1 





Skylab 
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Stable Wet Pack 
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no 

<U 
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U3 
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tO 
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’13 
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a 

0J 
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o 
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Entrees 








Baked Trout 



A3 -A 



Bl 


Baked Halibut 



A3 -4 



Bl 


Baked Redfish 



A3 -4 



Bl 


Fillet of Sole 



A3 -4 



Bl 


Poached Fresh Salmon 



A4 



Bl 


White Perch 



A3 -4 





Shrimp, Breaded 



A2 



Bl 


Lobster Tail 



A 2 



Bl 


Fillet of Trout 



A3-4 



Bl 


Spanish Cod Fillet 



. A3-4 



Bl 


Red Snapper 



A3-4 



Bl 


Fried Scallops 






Bl 


Chili with Meat 



A1 




Sky lab 

Pork & Scalloped 



A1 




Sky lab 

Potatoes 




w 




Veal & BBQ Sauce 



A1 

1 



Sky lab 

Hot Dogs with 



A3 

■ 



Sky lab 

Tomato Sauce 




1 




Meat Loaf Supreme 



A3 

1 




Swiss Steak 



A4 





Swiss Steak/Onions 



A4 





Fried Chicken 



A1 

1 



MU-C-43135D 

Chicken Rosemary 



A3 





Baked Chicken Marylan 

i 


A3 





Roast Ham 



A2 

1 



Apollo 17 

Breaded Pork Chop 



A3 

1 




Oven Roasted Turkey 



A1 

1 




Roast Beef /Mushrooms 



A3 

I 




Steak & Onions 



A4 

I 




Manhattan Meat Roll 
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Entrees (continued) 

Sausage Patties 
Ham Slice 
Breakfast Steak 

Cheese Omelet 
Beef Hash 
Stuffed Peppers 

Hot Beef Sand- 
wiches 

Hot Turkey Sand- 
wiches 

Club Sandwiches 

Reuben Sandwiches 
Sliced Cold Cuts 
Creamed Chicken/ 
Toast 

Beef Pot Pie 
Brunswick Stew 
Chicken Tetrazzini 

Turkey Roll /Mush- 
rooms 

Ham/Sca Hoped 

Potatoes i 

Corned Beef/Noodles 

BBQ Meat Loaf 
Beef Ragout/Noodles 
Shrimp Louie 

Meatballs & Sauce 
Mac ar on i/Cheese 
Macaroni/Beef 

Corned Beef Hash 
Turkey Supreme 
Chop Suey/Rice 
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a 
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A1 

B1 



Sky lab & LP/P 

A3 

B1 



Apollc d f ? 2 ^" / 

A4 

Bl 



Apollo 16 

A3 


B2 



A1 

B1 



Skylab 

A4 

B2 




A1 

Bl 




A1 

Bl 





A1 

Bl 



A3 

Bl 





B4 


A1 


A3 

Bl 




A1 

El 




A3 

Bl 



■ 

A3 

Bl 




A3 

Bl 




A3 

Bl 




A3 

Bl 




A3 

Bl. 




A2 

Bl 



Apollo 16 

A1 

Bl 



Skylab 

A1 

Bl 




A2 

Bl 




A3 

Bl 




A 1 

Bl 



Commercial 
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u 
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Entrees( c on t inued ) 

Beef Stew 
Veal Scallopini 
Turkey a la King 

Shrimp Chow Mein 
Chicken A la King 
Veal Stew/Noodles 

Seafood au Gratin 
Spaghe tti/Keat Sauce 
Chicken Chow Mein 

Noodles au Gratin 
Egg Foo Yung 
Prime Rib 

Lobster Newburg 
Filet Mignon 
Chicken Stew 

Frankfurters 
Chicken Salad 
Spread 

Ham Salad Spread 
Tuna Salad Spread 
Beef & Gravy 
Turkey & Gravy 

Salmon Salad 
Spread 
Chicken and 

Rice j 


<y 

rO 
C w 

CO 
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'O 

CJ 

V 
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Sky lab 
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Sky lab 
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Entrees ('continued') 








Lobster Bisque 



A1 

Bl 



Apollo 17 

Chicken Cacciatore 



A3 

Bii 



LP/P des 20-70 

Diced Beef 



A1 

Bl 



LP/P des 1-73 

Beef and Rice 
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A1 

Bl 



M11-B-43750A 

Beef w/Vegetables 
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A1 

Bl 



NFG 6B 

Chicken & Gravy 



A1 

Bl 



NPG 7B 

. Chicken & Vegetables 



A1 

Bl 



SPG SB 

Buttermilk Pancakes 





A2 

133 


Buckwheat Pancakes 





A 2 

. B3 


French Toast 



! 


A2 

B3 


Beef Stroganoff 



A1 | 

Bl 



Commercial 

Pork Loin with 



A3 



Bl 

Sky lab 

Dressing & Gravy 








Vegetables 






i 


Grits 



A1 

Bl 



Apollo 16 

Succotash 



A3 

Bl 




Carrots 



A1 

Bl 




Potatoes, Mashed 



A'l 

Bl 



Sky lab 

Peas, Creamed 



A1 

Bl 



Sky lab 

Green Beans 



A1 

Bl 



Sky lab 

Beets 



A3 

Bl 




Brussel Sprouts 



A3 

Bl 




Eggplant 



A3 

Bl 




Yams 



A3 

Bl 




Corn, Cream Style 



A1 

Bl 


• 

Sky lab & NPG 

Sweet Potatoes, 



A1 

Bl 



4 1 0 

Sky lab 

Mashed 







• 
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Vegetables (continue 
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Cauliflower 



A3 

-B1 




Squash 



A3 

Bl 




Zucchini 



A3 

Bl 




Spinach 



A3 

Bl 




Broccoli 



A3 

Bl 




Asparagus 



A1 

Bl 



Skylab 

Mixed Vegetables 



A3 

Bl 




Turnips 



A3 

Bl 




Stewed Tomatoes 



A4 

Bl 



Sky lab 

Soups 








Tomato Soup 



A1 




Apollo 17 

Cream of Mushroom 



A1 





Cream of Potato 



A1 




Skylab & NPG 
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Cream of Celery 



A1 





Cream of Chicken 



A1 

! 




Cream of Asparagus 



A1 





Boston Clam Chowder 



A3 





Chicken Gumbo with 



A3 





Rice 








Vegetable Rice 



A3 ! 




! 

i 

Beef Barley 



A3 





Vegetable Barley 



A3 





Pea Soup 



A1 ; 




Skylab & NPG 








38B 

Turkey Rice 



A1 




Skylab 

Corn Chowder 



A1 




Apollo 17 & 








NPG 38B 

Roma in e Soup 



Al 




Apollo 16 

Chicken & Rice 


, 

AI 



• 

Apollo 17 
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Shrimp Cocktail 



A1 

Bl 



Sky lab & NPG 

Cole Slaw 





A3 


14 

Leafy Salads 





A3 

B4 


3-Bean Salad 




A3 

Bl 



Fruit Cocktail 



A1 

Bl 



Apollo 17 & 








NPG 28B 

Relishes 




A3 

Bl 



Mixed Vegetable 





A3 

B3 


Salads- 








Egg Salad 




A3 

B2 



German Potato Sale 

d 


A1 

Bl 



Skylab 

Tomato/ Chicken 




A4 

B3 



Sa lad 








Breads 








Coffee Cake 

A4 

B2 





Skylab 

Gingerbread 

A2 

Bl 




■ 

Apollo 16 & 

Nut Bread 

A2 

Bl 





NPG 33B 

White Bread 

A4 

B2 





Skylab 

Rolls 

A4 

B2 






Muffins 

A4 

B2 ‘ 





* 

Crackers 

A1 






* 

Pre-Buttered Roll 

A4 

B2 





Skylab 

Rye Bread 

A4 

B2 





Apollo 17 

Fruitcake 

A1 

B2 





Apollo 17 6c 








NPG 34 B 

Cinnamon Toast 

A2 

Bl 



r 


NPG 21 B 
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Beverages 




Tomato Juice 



A3 

Fruit Punch 



AL 

Cran/Apple Juice 



A3 

Apple Juice 



A1 

Fruit Nectar 



A3 

(Apricot, Pear, 




Peach) 




Orange Juice 



A1 

Pineapple Juice 



A1 

Vegetable Cocktail 



A3 

Beef Bouillon 



A1 

Chicken Bouillon 



A1 

Coffee 



A1 

. Tea (brown, green, 



A1 

spice) 




Milk 



A2 

Lemonade 



A1 

Grape Drink 



A1 

Cocoa 



A1 

Instant Breakfast 



A2 

Cherry Drink 



A1 

Grapefruit Drink 



A1 

Strawberry Drink 



A1 

Cereals 




Spiced Fruit 



A1 

Raisin Bran 



A1 

Wheat Flakes 



A1 
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Cereals (continued) 








High Protein Flakes 



A1 





Rice Chex ! 



A1 





Bran Flakes 1 



A1 





Cheerios 



A1 





Puffed Wheat 



A1 





Cornflakes 



A1 




! Skylab & NPG 





! 
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Shredded Wheat ; 



A1 





Puffed Rice 



A1 





Rice Krispies 



A1 




Skylab 

Toasted Oats 



A1 




NPG 30 B 

Farina 



A1 





Apricot 



A1 




Apollo 17 

Cream of Wheat 



A1 





Ralston 



A1 





Cream of Rice 



A1 





Oatmeal 



A1 





Spiced Oat 



AL 




Apollo 17 

Desserts 








Pudding 



A2 

Bl 



Skylab & NPG 

Cheesecake 




A4 

Bl 


29 

Pie 




A4 

B2 



Peach Ambrosia 



A1 

Bl 



Skylab 

with Pecans 








Peaches 



A1 

Bl 



Skylab & NPG 

Pears 



A1 

Bl 



Skylab 27 

Ice Cream 






AL 

Skylab 

Strawberries 



A1 

Bl 



Skylab 

Mixed Fruit 



A1 

Bl 



Apollo 17 

Pineapple 



A3 

Bl 



Skylab 
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Sauces 








Wine Sauce 



A3 

Bl 




Florentine 



A3 

Bl 




Creole Sauce 



A3 

Bl 




Almondine 



A3 

Bl 



_ 

Mushroom Sauce 



A3 

Bl 




Applesauce 



A1 

Bl 



Skylab 

Horseradish 



A3 

Bl 




Mustard 



A3 

Bl 



Apollo 

B,BQ Sauce 



A3 

Bl 




Catsup 



A3 

El 



Skylab 

Custard Sauce 



1 A3 

Bl 




White Sauce 



A3 

Bl 




Cherry Sauce 



A3 

Bl 
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TABLE 3,2.2> 


CANDIDATE FOOD ITEMS 
GROUP 1 FOODS 


applesauce 

GROUP 2 FOODS 


strawberries 
raspberries 
cherries 
blueberries 
peach ambrosia 
apricots 
pineapple 
shrimp cocktail 
fruit cocktail 
German potato salad 
cole slaw 
egg salad 

GROUP 3 FOODS 

apple juice 
orange juice 
pineapple juice 
milk 
lemonade 
grape drink 
cherry drink 
nutritionally complete 
milk shake 


GROUP 4 FOODS 

grits 

mashed potatoes 
mashed sweet potatoes 
pea soup 


pudding 


spiced fruit cereal 
cornflakes 
Rice Krispies 
toasted oat cereal 
spiced oat cereal 
Grape Nuts 
shredded wheat 
raisin bran 
raisin custard 
chicken salad spread 
tuna salad spread 
salmon salad spread 


instant breakfast 
grapefruit drink 
strawberry, drink 
tomato juice 
fruit nectar 
vegetable cocktail 
cranberry/apple juice 


cream of wheat 
oatmeal 
cream of rice 
tomato soup 
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GROUP 5 FOODS 


Chili with meat 
chop suey 
pork & scalloped 
potatoes 

veal & BBQ sauce 
pot roast 

roast breast of chicken 
scrambled eggs 
Canadian bacon & 
appl esauce 
sausage patties 
beef hash 
macaroni /cheese 
chicken a la king 
turkey a la king 
spaghetti meat sauce 
chicken stew 
beef and gravy 
chicken and rice 
lobster bisque 
diced beef 
beef and rice 
beef with vegetables 
chicken and gravy 
chicken ana vegetables 
noodles au gratin 
Boston clam chowder 
asparagus 
green beans 
wax beans 
cauliflower 
creamed peas 
cream style corn 
macaroni/beef 
baked fish fillet 
lobster tail 
meat loaf 
BBQ chicken 
breaded porkchop 
hamburger pattie 
roast beef /mushrooms 
Manhattan meat roll 
veal loaf 
roast veal 
beef roll-em-ups 
ham loaf 

omele t/chicken or ham 
ham slice 


cheese omelet 
hot beef sandwiches 
turkey supreme 
sea food au gratin 
chicken rosemary 
baked chicken Maryland 
corned beef 

creamed chicken on toast 
turkey roll /mush rooms 
vegetable with rice 
cream of mushroom 
cream of asparagus 
cream of chicken 
cream of celery 
chicken gumbo/rice 
vegetable beef barley 
peas and carrots 
beets 

brussel sprouts 

yams 

squash 

broccoli 

spinach 

chicken cacciatore 
frankfur t ers 
ham/sca Hoped potatoes 
corned beef/noodles 
BBQ meat loaf 
beef ragout/noodles 
Shrimp Louie 
meatba 11s /sauce 
corned beef hash 
veal scaLlopini 
shrimp chow me in. 
veal stew/noodles 
chicken chow mein 
egg foo yung 
cream of potato 
pea 

turkey rice 
corn chowder 
Romaine 

chicken and rice 
beef stew 
chop suey/rice 
beef stroganoff 
chicken tetrazzini 
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GROUP 6 FOODS 


beef bouillon cocoa 

chicken bouillon coffee 

tea 


GROUP 7 FOODS 


stewed tomatoes 
Lobster Newburg 
Filet Mignon 

GROUP 8 FOODS 


cold cuts 
cheeses 
pudding 

gelatin dessert 

GROUP 9 FOODS 


biscuits 

cheddar cheese crackers 
figurines 
cereal bars 
cookies 
brownies 
fudge 

beef jerky 

nutritionally complete 
bar 

GROUP 10 FOODS 


candy 

dried apples 
dried pears 

GROUP 11 FOODS 


salads gelatin desserts 

butter 


nuts 

dried peaches 
toast 


gingerbread 
fruit cake 
nut .bread 
crackers 


muffin 
bacon bars 


hard cooked eggs 
egg salad 
peanut butter 


prime rib 
beef pot pie 
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GROUP 12 FOODS 


complete sandwiches fresh vegetables & fruit 

cheese cake chocolate eclairs 

cheeses bread and bakery items 


GROUP 13 FOODS 


various entrees 


GROUP 14 FOODS 


ice-cream 


GROUP 15 FOODS 


bakery items 


GROUP 16 FOODS 


salt 

pepper 

other spices 


mustard 
catsup 
horserad ish 



3.2,3 Food Mix. 


3. 2. 3.1 Rationale 

The selection of the food groups which will 
compose the food stowage on the Shuttle Vehicle 
constitutes the food mix. The composition of the 
Food Mix has a large effect on the rest of the 
Food System. 

Selection of a particular food mix early in 
the study would prejudge the composition of the 
remaining components of the food system* It was 
therefore decided to establish the total range 
of Food mixes from the most austere to the most 
luxurious and to study five representative Food 
Mixes from that range. 

3. 2. 3. 2 Alternate Food Mix Composition. 

The accompanying table gives the composition 
of the Alternate Food Mixes in terms of Food 
Groups . 
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3. 2. 3. 3 Alternate Mix Food Items 

The remainder of this section lists the Food 
Item Selection available to and compatible with 
each Alternate Mix. 
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ALTERNATE MIX I 


Food Groups : 


FOOD ITEMS 


Nutritionally Complete 


Beverages . 
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ALTERNATE MIX II 


Food Groups : 3 , 6 , 9 

FOOD ITEMS 


Common Beverages 
Nutritionally Complete Bars 


PRaCSDING PAGE BLANK NOT FILMED 
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ALTERNATE MIX III 


Food Groups : 1 - 6, 9, 10, 16 
FOOD ITEMS 
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applesauce 
strawberries 
raspberries 
cherries 
blueberries 
peach ambrosia 
apricots 
pineapple 
shrimp cocktail 
fruit cocktail 
German potato salad 
cole slaw 
egg salad 
apple juice 
orange juice 
pineapple juice 
milk 
lemonade 
grape drink 
cherry drink 
nutritionally complete 
milk shake 

grits 

mashed potatoes 
mashed sweet potatoes 
pea soup 
Chili with meat 
chop suey 

pork & scalloped potatoes 
veal and BBQ sauce- 
pot roast 

roast breast of chicken 

scrambled eggs 

Canadian bacon & applesauce 

sausage patties 

beef hash 

macaroni/ cheese 

chicken a la king 

turkey a la king 

spaghetti/meat sauce 

chicken stew 

beef and gravy 

chicken and rice 

lobster bisque 

diced beef 

beef and rice 

beef with vegetables 

chicken and gravy 

chicken and vegetables 

noodles au gratin 

Boston clam chowder 

asparagus 

green beans 

wax beans 

cauliflower 

creamed peas 

cream style corn 

macaroni /beef 


pudding 

spiced fruit cereal 
cornflakes 
Rice Krispies 
toasted oat cereal 
spiced oat cereal 
Grape Nuts 
shredded wheat 
raisin bran 
raisin custard 
chicken salad spread 
tuna salad spread 
salmon salad spread 
instant breakfast 
grapefruit drink 
strawberry drink 
tomato juice 
fruit nectar 
vegetable cocktail 
cranberry/apple juice 
cream of wheat 
oatmeal 
cream of rice 
tomato soup 
baked fish fillet 
lobster tail 
meat loaf 
BBQ chicken 
breaded porkchop 
hambu-r g e r pa-t tie* 
roast beef /mushrooms 
Manhattan meat roll, 
veal loaf 
roast veal 
beef roll-em-ups 
ham loaf 

omelet /chicken or ham 
ham slice 
cheese omelet 
hot beef sandwiches 
hot turkey sandwiches 
turkey supreme 
sea food au gratin 
chicken rosemary 
baked chicken Maryland 
corned beef 

creamed chicken on toast 
turkey roll /mushrooms 
vegetable with rice 
cream of mushroom 
cream of asparagus 
cream of chicken 
cream of celery 
chicken gurabo/rice 
vegetable beef barley 
peas and carrots 
beets 

brussel sprouts 


- .*>6 



yams 

squash 

broccoli 

spinach 

chicken cacciatore 
frankfurters 
ham/scalloped potatoes 
corned beef/noodles 
BEQ meat loaf 
beef ragout/noodles 
Shrimp Louie 
meatballs/sauce 
corned beef hash 
veal scallopini 
shrimp chow mein 
veal stew/noodles 
chicken chow mein 
egg foo yung 
cream of potato 
pea soup 
turkey rice 
corn chowder 
Roma ine 

chicken and rice 
beef stew 
chop suey/rice 
beef stroganoff 
chicken tetrazzini 
dried apples 


beef bouillon / 
chicken bouillon 
tea / 

biscuits 

cheddar cheese crackers 

figurines 

cereal bars 

cookies 

brownies 

fudge 

beef jerky 

dried pears 

cocoa 

coffee 

gingerbread 

fruit cake 

nut bread 

crackers 

muffin 

bacon bars 

nuts 

dried peaches 

toast 

salt 

pepper 

other spices 

mustard, catsup 

horseradish 

dried pears 


t 
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ALTERNATE MIX IV 


Food Groups : I - 6 , 


FOOD ITEMS 



applesauce 
strawberries 
raspberries 
cherr ies 
blueberries 
peach ambrosia 
apricots 
pineapple 
shrimp cocktail 
fruit cocktail 
German potato salad 
cole slaw 
egg salad 
apple juice 
orange juice 
pineapple juice 
milk 
lemonade 
grape drink 
cherry drink 
nutritionally complete 
milk shake 

grits 

mashed potatoes 
mashed sweet potatoes 
pea soup 
Chili with meat 
chop suey 

pork & scalloped potatoes 
veal and BBQ sauce 
pot roast 

roast breast of chicken 

scrambled eggs 

Canadian bacon & applesauce 

sausage patties 

beef hash 

macaroni /cheese 

chicken a la king 

turkey a la king 

spaghetti/meat sauce 

chicken stew 

beef and gravy 

chicken and rice 

lobster bisque 

diced beef 

beef and rice 

beef with vegetables 

chicken and gravy 

chicken and vegetables 

noodles au gratin 

boston clam chowder 

asparagus 

green beans 

wax beans 

cauliflower 

creamed peas 

cream style corn 

macaroni/beef 


pudding 

spiced fruit cereal 
cornflakes 
Rice Krispies 
toasted oat: cereal 
spiced oat cereal 
Grape Nuts 
shredded wheat 
raisin bran 
raisin custard 
chicken salad spread 
tuna salad spread 
salmon salad spread 
instant breakfast 
grapefruit drink 
strawberry drink 
tomato juice 
fruit nectar 
vegetable cocktail 
cranberry/apple juice 
cream of wheat 
oatmeal 
cream of rice 
tomato soup 
baked fish fillet 
lobster tail 
meat loaf 
BBQ chi.cken 
breaded porkchop 
hamburger pattie 
roast beef /mushrooms 
Manhattan meat roll 
veal loaf 
roast veal 
beef roll-em-ups 
ham loaf 

omelet/chicken or ham 
ham slice 
cheese omelet 
hot beef sandwiches 
hot turkey sandwiches 
turkey supreme 
sea food au gratin 
chicken rosemary 
baked chicken Maryland 
corned beef 

creamed chicken on toast 
turkey roll/mushrooms 
vegetable with rice 
cream of mushroom 
cream of asparagus 
cream of chicken 
cream of celery- 
chicken gumbo/rice 
vegetable beef barley 
peas and carrots 
beets 

brussel sprouts 
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yams 

squash 

broccoli 

spinach 

chicken cacciatore 
frankfurters _ 
ham/scalloped potatoes 
corned beef/noodles 
BBQ meat loaf 
beef ragout/noodles 
Shrimp Louie 
meatballs/ sauce 
corned beef hash 
veal scallopini 
shrimp chow mein 
veal stew/noodles 
chicken chow mein 
egg foo yung 
cream of potato 
pea 

turkey rice 
corn chowder 
Romaine 

chicken and rice 
beef stew 
chop suey/rice 
beef stroganoff 
chicken tetrazzini 
beef bouillon 
chicken bouillon 
tea 

stewed tomatoes 
Lobster New burg 
Filet Mignon 
cold cuts 
cheeses 

pudding gelatin dessert 
biscuits 

cheddar cheese crackers 

figurines 

cereal bars 

cookies 

brownies 

fudge 

beef jerky 
fresh fruit 

nutritionally complete bar 
candy dried apples 
dried pears 


cocoa 
coffee 
pr ime r ib 
beef pot pie 
hard cooked eg 
egg salad 
peanut butter 
gingerbread 
fruit cake 
nut bread 
crackers 
white bread 
rye bread 
rolls 
muffin 
bacon bars 
nuts 

dried peaches 

toast 

salt 

pepper 

other spices 
mustard catsup 
horseradish 


ALTERNATE MIX V 


FOOD GROUPS : 1-16 
FOOD ITEMS 
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applesauce 
strawberries 
raspberries 
cherries 
blueberries 
peach ambrosia 
apricots 
pineapple 
shrimp cocktail 
fruit cocktail 
German potato salad 
cole slaw 
egg salad 
apple juice 
orange juice 
pineapple juice 
milk 
lemonade 
grape drink 
cherry drink 
nutritionally complete 
milk shake 
grits 

mashed potatoes 
mashed sweet potatoes 
pea soup 
Chili with meat 
chop suey 

pork & scalloped potatoes 
veal and BBQ sauce 
pot roast 

roast breast of chicken 

scrambled eggs 

Canadian bacon & applesauce 

sausage patties 

beef hash 

macaroni/ cheese 

chicken a la king 

turkey a la king 

spaghetti/meat sauce 

chicken stew 

beef and gravy 

chicken and rice 

lobster bisque 

diced beef 

beef and rice 

beef with vegetables 

chicken and gravy 

chicken and vegetables 

noodles au gratin 

Boston clam chowder 

asparagus 

green beans 

wax beans 

cauliflower 

creamed peas 

-cream style corn 

macaroni /beef 


pudding 

spiced fruit cereal 
cornf lakes 
Rice Kri spies 
toasted oat cereal 
spiced oat cereal 
Grape Nuts 
shredded wheat 
raisin bran 
raisin custard 
chicken salad spread 
.tuna salad spread 
salmon salad spread 
instant breakfast 
grapefruit drink 
strawberry drink 
tomato juice 
fruit nectar 
vegetable cocktail 
cranberry/apple juice 
cream of wheat 
oatmeal 
cream of rice 
tomato soup 
baked fish fillet 
lobster tail 
meat loaf 
BBQ chicken 
breaded porkchop 
hamburger pattie 
roast beef /mushrooms 
Manhattan meat roll 
veal loaf 
roast veal 
beef roll-em-ups 
ham loaf 

oraelet/chicken or ham 
ham slice 
cheese omelet 
hot beef sandwiches 
hot turkey snadwiches 
turkey supreme 
sea food au gratin 
chicken rosemary 
baked chicken Maryland 
corned beef 

creamed chicken on toast 
turkey roll/mushrooms 
vegetable with rice 
cream of mushroom 
cream of asparagus 
cream of chicken 
cream of celery 
chicken gumbo/rice 
vegetable beef barley 
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peas and carrots 
beets 

brussel sprouts 

yams 

squash 

broccoli 

spinach 

chicken cacciatore 
frankfurters 
ham/scalloped potatoes 
corned beef/noodles 
RBQ meat loaf 
beef ragout/noodles 
Shrimp Louie 
meat balls /sauce 
corned beef hash 
veal scallopini 
shrimp chow mein 
veal stew/noodles 
chicken chow mein 
egg foo yung 
cream of potato 
pea 

turkey rice 
corn chowder 
Romaine 

chicken and rice 

beef stew 

chop suey/rice 

beef stroganoff 

chicken tetrazzini 

beef bouillon 

chicken bouillon 

tea 

cocoa 

coffee 

stewed tomatoes 
Lobster Newburg 
Filet Mignon 
prime rib 
beef pot pie 
cold cuts 
cheeses 

hard cooked eggs 
egg salad 
peanut butter 
pudding 

gelatin dessert 
biscuits 

cheddar cheese crackers 

figurines 

cereal bars 

cookies 


brownies 

fudge 

beef jerky- 
fresh fruit 

nutritionally compile bar 

gingerbread 

fruit cake 

nut bread 

crackers 

white bread 

rye bread 

rolls 

muffin 

bacon bars 

candy 

. dried apples 
dried peans 
nuts 

dried peaches 
toast 
salads 
butter 

gelatin desserts 
complete sandwiches 
cheese cake 
cheeses 

fresh vegetables and fruits 

chocolate eclairs 

bread and bakery items 

various entre's (frozen) 

ice-cream 

bakery items 

salt 

pepper 

other spices 
mustard 
catsup 
horseradish 
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3.2.4 Food Item List Enhancement Opportunities 

An examination of the Food Items of section 3. 2. 1. 3 
reveals several areas of relative deficiency in the 
available selection of existing food items for space 
flight. These are in the areas of fresh bread items, 
salad items, dessert items, and vegetable items. 

For the purposes of this study in the sections dealing 
with Menu Generation, it will be assumed that de- 
velopment work has taken advantage of these oppor- 
tunities by the time of the Shuttle Flights. 
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3.3 Primary Packaging 
3.3.1 Approach 

1. Establish types of Packaging required to be studied. 

2. Establish Performance criteria for each type 
of package . 

3. Review existing concepts and generate new concepts. 

4. Screen concepts against performance criteria, 
to select viable options . 

5. Conduct materials survey and select materials 
for each concept. 

6. Establish trade-off criteria. 

7. Perform trade-off analysis. 

8. Select optimum concepts. 


3.3.2, 


Types of Packaging 

Food Group 
3,6 

1 , 2 , 4, 5 
7,8 
9,10 
11,12 
14,15 
13 
16 


Type of Container 
Beverage 

Rehydratable 

Thermos tab il ized 

Dry RTE 

Refrigerated RTE 
Frozen RTE 
Frozen Reheatable 
Condiment 
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3.3.3. Performance Criteria 

3. 3. 3.1 Beverage Container 

1. Provides for hydration of dry powder with 
vehicle water. 

2. Maintains a vacuum during storage, and prevents 
ingress of air during filling or drinking operations. 

3. Provides for removal of liquid by mouth 
suction only. 

4. Will not expel liquid into atmosphere. 

5. Has sufficient insulative value to prevent 
discomfort from hot beverages , and to prevent 
rapid cooling of hot beverages. 

6. Operate with few and simple manipulations 
with one hand . 

7. Perform required product protection during 
storage and shipping. 

3. 3. 3. 2 Rehydratable Container 

1. Container will provide for hydration of 
contents with vehicle water. 

2. Maintain a vacuum during storage, and pre- 
vent ingress of air during filling operation. 

3. Provide for eating from open container with utensils. 

4. Allow kneading of contents during rehydration. 

5. Allow for reclosure after addition of bacter ios tat . 

6. Will not cause food to be expelled into atmosphere. 

7. Perform required product protection during stor- 
age and shipping. 
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3 -3. 3. 3 Thermos tabil ized Container 

1. Must be of a design permitting retorting of 
filled and sealed package. 

2. Allows for reheating of contents without 
internal pressure buildup. 

3. Allows consumption from open container 
with utensils . 

4. Will not expel food into the atmosphere. 

5- Perform required product protection during 
storage and shipping. 

3 .3. 3. 4 Dry RTE Container 

1. Perform required product protection during 
storage and shipping 

2. Allow for dispensing of RTE food in bar 
form or in particulate form, without expelling 
food into atmosphere. 

3. 3. 3. 5 Refrigerated RTE Container 

1. Perform required product protection during 
storage and shipping. 

2. Allow for filling and sealing operations at 
the depot . 

3. Allow for eating of food from open container 
with utens ils . 

4. Will not expel food into atmosphere. 
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3. 3. 3. 6 Frozen RTE Container 


1. Perform required product protection during 
storage and shipping. 

2. Allow for eating food from open container 
with utensils . 

3. Will not expel into atmosphere. 

3. 3. 3. 7 Frozen R eheatable Container 

1. Perform required product protection during 
storage and shipping. 

2. Allows for reheating of contents without 
internal pressure buildup. 

3. Allows consumption from open container 
with utens ils . 

3. 3. 3. 8 Condiment Container 

1. Perform required product protection during 
storage and shipping. 

2. Provide for dispensing of product to other 
foods without loss of product to atmosphere. 

3. Will operate with few and simple operations. 
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3.3.4 Package Concepts 


3. 3. 4.1 Beverage Containers Concept 
Concept 3.3 .4.1a 



A square, flat pouch of flexible laminate, with 
fin- type heat seals. Contains a valve through 
which water is introduced for rehydration of 
beverage pov?der. 

Concept 3.3.4.1b 



A cylindrical tube of flexible laminate pulled 
over and sealed to a spiral skeleton of semi-rigid 
plastic. Circular end caps are rigid plastic. In 
stowage condition, container is collapsed by 
interior vacuum. 
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Concept 3.3.4.1c 



A collapsible bellows of formed polyethylene. 
In stowage condition, container is collapsed 
by interior vacuum. 

Concept 3. 3. 4. Id 



A bladder of a cylindrical tube of flexible lami- 
nate, closed at the bottom with a fin seal, and 
heat sealed at the top to a circular piece of rigid 
plastic. The bladder fits into a reusable cup which 
insulates the beverage. In stowage, internal 
vacuum collapses the flexible portion. 
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3. 3. 4. 2 Rehydratab j.e Container Concepts 


PRECEDE G 


Concept 3.3,4.2a 




A square flat pouch of flexible laminate, with 
fin seals and a one-way water valve. In operation, 
the food is rehydrated through the valve, the 
mass is kneaded, and the end of the bag is cut 
off to expose the food for the utensils. In 
stowage, internal vacuum flattens the package, 
which is then folded back on itself into a square 
configuration . 

Concept 3.3.4.2b 



A square flat pouch of flexible laminate, with 
fin seals formed in a manner to provide a gusset 
at the bottom of the pouch for the purpose of 
facilitating removal of food. Operation and stow- 
age is similar to the flat pouch (Concept 3.3.4.2a). 

P A® BL4KK SOT HU® 
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Concept 3.3.4.2c 



This concept is the proven Apollo Spoon Bowl Package. 
Concept 3. 3. 4. 2d 



A rigid shallow bowl-shaped plastic member heat 
sealed to a flexible plastic top. In operation 
the food is rehydrated through a valve in the base 
and is kneaded through the flexible top. The top 
is cut off half-way down to expose the food for the 
utensils. Rigid plastic members heat-sealed to the 
film below the point of cut-off maintain the top in 
an open position and stiffen the edges to prevent 
expulsion of food into the atmosphere. 

In stowage, internal vacuum flattens the flexible 
top, which is then folded back on the base to 
form a flat square package. 
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Concept 3 . 3 ■ 4 ■ 2 e 


-pBSCSfi® 6 



This concept is a two part package. A rigid 
plastic base is provided in a square configuration. 
A lid consisting of a rigid plastic ring designed 
to snap onto the rim of the base is provided with 
a flexible shaped laminate material which pro- 
jects down into the base. In operation, the 
food is rehydrated through a vaive in the base, 
the food is kneaded through the flexible lid, 
and the snap-on lid is removed to expose the 
food for the utensils. 

In stowage, internal vacuum draws the flexible 
lid into the base and tightly against the food 
mass. The outward sloping sides of the base 
allow nesting stowage. 

Concept 3 .3 . 4 .2f 



This concept is the proven Sky lab pouch and aluminum can. 
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3. 3. 4. 3 Thermostabilized Container Concepts. 



This concept is a square flat pouch of flexible 
laminate material. The contents are wetpacked 
and retorted to achieve commercial sterility. 

In operation, the contents reheated in an oven, 
and the top of the container is cut off to expose 
the food for the utensils. A strip of rigid plastic 
sealed to the film below the cut-off line will 
aid in holding the package open and minimize 
loss of food to the atmosphere. 

In stowage, the package will lay flat, but may 
require some support due to the mobility of the 
contents . 



401 x 104 aluminum can with Easy-open lid. 
This concept is the proven Skylab Thermostabilized 
container, using a 401 x 104 aluminum can with a 
plastic membrane beneath an easy- open lid. 
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The package consists of a formed square aluminum 
tub with a flexible laminate lid heat sealed to 
the upper interior surface of the tub. 

In operation, the contents are reheated in an 
oven, and the flexible lid is removed to expose the 
food for the utensils. The containers nest for 
stowage . 


Concept 3.3 .4.3d 




This concept is similar to concept 3. 3. 4. 2d 
with the exception that the contents are wet- 
packed, and the water valve is omitted. The 
package will need to be up-graded to withstand 
retorting. 
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Concept 3 .3 . 4 . 3e 



An ordinary double-ended steel can with easy- 
open lid, and a flexible membrane beneath lid 
to prevent loss of food on opening. 

3. 3. 4. 4 Dry RTE Container Concepts. 



Square flat pouch of flexible laminate. 

stows flat and is opened by cutting of end and/or 

side. Fin seals on three sides* 
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Concept 3.3.4.4b 



mrz^zzj 


A rigid thermoformed tub with a heat-sealed 
flexible laminate lid. The lid may be pealable 
for easy=opening . The flange necessitates 
stowing packages alternately upside down. 

Concept 3.3.4.4c 



Concept is proved Skylab Particulate food 
container . 
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Rigid base with a snap-on Stowage 

rigid lid. 

This concept is a rigid plastic base with : a 
rigid plastic snap-on lid. The container is 
filled and the lid snapped on at the depot, 
and the consumer removes the lid for serving 
The containers stack in stowage. 

3. 3. 4. 6 Frozen RTE Container Concepts 

Concept 3 . 3 .4 . 6a 

Same as Concept 
3.3.4.5a 

Concept 3.3.4.6b 

Same as Concept 
3.3.4.5b 

Concept 3.3.4.6c 

Same as Concept 
3.3.4.5c 
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3. 3. 4. 5 Refrigerated RTE Container Concepts 



Concept similar to concept 3.3.4.2e with the 
exception that contents are refrigerated RTE 
foods, and water valve is omitted. In operation, 
the depot can fill the container and snap on the 
lid, and the consumer removes the lid to expose 
the food. The containers nest for stowage. 



This concept is the same package used on 
Skylab for thermostabilized foods. A flex- 
ible membrane beneath the lid prevents loss of 
food on opening. 
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C oncept: 4.4.5.6d 



This concept is similar to concept 3.3,.4.3c, 
with the exception that the package need not 
be retortable . 

3. 3. 4. 7 Frozen Reheatable Container Concepts 
Concept 3.3.4.7a 

Same as concept 3.3.4.2e with omission of 
the water valve. 

Concept 3.3.4.7b 
Same as Concept 3.3.4.5b 

Concept 3.3.4.7c 

Same as concept 3.3.4.5c, with the exception 
that the packaging materials must be compatible 
with the high temperatures of the reheating oven. 

Concept 3.3.4.7d 

Same as concept 3.3.4.3c with the exception 
that the package need not be retortable. 
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3 *3.4. 8 Condiment Container Concepts. 
Co n cept 3.3.4.8a 



This concept embodies any type of shaker which 
propels dry particles across some space onto 
the surface of the food. 



This concept employs a bladder containing a 
bulk of liquid spice emulsion, dispensed through 
a plunger-activated nozzle. The bladder must 
be retortable. 
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Concept: 3. 3. 4. 8c 




Square flat pouch of flexible laminate, containing 
one serving of liquid spice. The container is 
torn or cut at the corner and the contents 
squeezed out onto the food. 


Concept 3 .3 .4 .8d 



Square flat pouch of flexible laminate, containing 
two servings of liquid spice, separated by heat- 
sealed area. Opposite corners can be torn to 
release the contents. 
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Concept 3 . 3 .4 . 8e 




Square flat pouch of flexible laminate, containing 
four servings of liquid spice separated by heat- 
sealed area. Opposite corners can be torn to 
release the contents. 

3.3.5 Concept Screening 
Beverage Container 

All concepts can adequately meet the performance 
criteria, and are retained for the trade-off 
analysis . 

Concepts 1, 2 and 3 are judged to be of inadequate 
insulative valve, but this is not sufficient cause 
to discard the concepts at this point. 

The passage of air and liquid is a function of the 

valve design and will, be considered in a separate analysis. 
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3.3.5 Cont'd 


Rehvdratable Contra i.ner 

Concepts 1 and 2 are considered to be overly dif- 
ficult to manage under weightless conditions. 

These concepts are expected to have a high difficulty 
of manipulation during eating, high difficulty of 
removing food, and are likely to expel food into 
the atmosphere. Concepts 1 and 2 are discarded 
and the remaining 5 concepts are retained for the 
trade-off analysis. 

Thermos tabilized Container 

The square flexible pouch concept is retained 
here in contrast to the case of the rehydratable 
container concepts for two reasons. First, it 
is the only package other than the metal can with 
proven retort capabilities, and second, thermos tabil- 
ized food is a specialty item eaten once or twice 
a day at most. The added difficulty of handling 
of the flexible pouch is tolerable at this level 
of usage . 

In order to prevent the buildup of excessive internal 
pressure in the package during heating, the package 
must be flexible, or, if rigid, the contents must be 
vacuum packed. The aluminum can is not strong 
enough to contain a vacuum without crushing, and 
is discarded. 

The remaining concepts are retained for the trade- 
off analysis. 


86 





3.3.5 Cont'd 


Dry RTE Container 

All concepts can adequately meet the performance 
criteria, and are retained for the trade-off analysis 

Refrigerated RTE Container 

All concepts can adequately meet the performance 
criteria, and are retained for the trade-off analysis 

Frozen RTE Container 

All concepts can adequately meet the performance 
criteria, and are retained for the trade-off analysis 

Frozen Reheatable Container 

In order to prevent the build-up of excessive in- 
ternal pressure in the package during heating, the 
package must be flexible, or, if rigid, the contents 
must be vacuum packed. The aluminum can is not 
strong enough to contain a vacuum without crushing, 
and is discarded. 

The remaining concepts can adequatly meet the 
performance criteria, and are retained for the 
trade-off analysis. 
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3.3.5 Cont'd 


Condiment Containers 

It has been demonstrated in space that a large 
fraction of dry spice does not adhere to the 
food item, but is lost to the atmosphere. This 
problem will be compounded for these materials 
which are dry flakes or powders . 

Furthermore, spices are not active in the dry 
state, but become potent by releasing the functional 
compounds into solution in the food or mouth. 

Dry spices are invariably sources of bacterial 
contamination of a wide variety. Also it is very 
difficult to standardize the potency of dry spices. 
It will be a requirement, therefore, that spices 
will be included in solution form, probably as 
oleoresin emulsions . For these reasons the dry 
shaker concept is discarded. 

It will be necessary to thermos tabilize all spice 
and condiment materials. This requires a packaging 
system compatible with retorting or aseptic filling. 
The remaining concepts can meet this requirement 
and the performance criteria, and are retained for 
the trade-off analysis. 
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3.2.5 Cont'd 


Viable Concepts 


Package 

Concepts 

Beverage 

3 .3 .4. 1 a ,b ,c d 

Rehydratable 

3. 3. 42 c ,d , e , f 

Thermos tabilized 

3. 3. 4. 3 a , c , d , e 

Dry RTE 

3 .3 .4.4 a ,b , c 

Refrigerated RTE 

3. 3. 4. 5 a ,b , c 

Frozen RTE 

3. 3. 4. 6 a,b,c 

Frozen Reheatable 

3. 3. 4. 7 a , c , d 

Condiment 

3 .3 .4. 8 b , c ,d ,e 
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3.3.6 Materials Survey 


The basic fabrication requirements of most of 
the concepts of section 3.3.4 can be met with three 
types of packaging ma ter ials: ? metal , flexible laminates, 
and rigid laminates. The basic properties required 
of these materials, and hence the selection of specific 
materials, is relatively constant across the concepts. 

The metal will be either aluminum or tin-plate, 
depending on whether the added strength of tin-plate 
is required to contain a vacuum without crushing of 
the container. 

The flexible laminate will be required to have 
high gas and vapor barrier properties, high tear 
strength, be heat sealable, inexpensive, and resist 
failure from repeated sharp folding. The proven poly- 
ester/ aclar /polyethylene laminates have been improved 
upon with a new film which was first employed on 
Skylab IV to contain high caloric-density food bars. 

This film is a nylon/mylar/sur lyn laminate. 

The rigid plastic for most of the concepts is also 
required to have high gas and vapor barrier properties, 
dictating a laminate. The thermo forming of laminates 
is relatively new, and has met with good success. Our 
initial attempts to produce prototypes of thermoforming 
met with encouraging success, and a straightforward 
development is foreseen. 

Blow- or injection-molded items will continue to be 
limited to homogeneous materials like polyethylene, 
with the attendant poor barrier properties. 
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3.3.7 Tradeoff Criteria 


3. 3. 7.1 Criteria List 

1. Package Cost 

2. Manufacturing Difficulty 

3. Volume Sensitivity 

4. Product Protection 

5. Reliability 

6. Design Flexibility 

7. Consumer Acceptability 

8. Package Weight 

9. Stowage Efficiency 

10. Consumer Difficulty 

11. Technical Development Difficulty 

3. 3. 7. 2 Criteria Definitions and Scoring 

1. Package Cost: Cost on a per package basis, 

manufactured and filled with food (estimated). 


Cost Range Score 

less than $1.00 4 

1.00 to 3.00 3 

3.00 to 5.00 2 

5.00 to 7.00 1 

more than 7.00 0 
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3. 3. 7.2 Cont'd, 


2. Manufacturing Difficulty: Refers to the 

difficulty of assembling, filling and vacuum 
sealing the package. Impact costs, shrink, 
reliability, production rates, availability 
of facilities , etc . 

Character is tic Score 

Automated, inexpensive equipment 4 

Unskilled Labor, inexpensive equipment 3 
Automated, expensive equipment 2 

Skilled Labor, inexpensive equipment 1 

Skilled labor, expensive equipment 0 

3. Volume Sensitivity: Refers to the decrease 

in the total cubic stowage volume of a proto- 
type with a reduction in food volume. Related 
to ability of a package to accomodate changes 


in food volume. 

Sensitivity Range Score 

91 - 100% 4 

81-90 3 

71-80 2 

61-70 1 

less than 61 0 
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3.3.72 Cont 'a 


4. Product Protection: Adequacy of protection 

Against: 1. Gas penetration 

2. Moisture permeability 


3 . Mechanical damage 

Protection Score 

High 4 

Fair mechanical, high gas and vapor 3 

Poor mechanical, high gas and vapor 2 

Low gas and high vapor 1 

Low gas and vapor 0 


5. Reliability: Refers to potential failure points. 

1. 3 or 4 way heat seal. 

2. Excessive folding of film, sharp corner folds. 

3. Film integrity broken by slits or holes. 


Type Score 

none 4 

n 3 

in 2 

in and in l 

in o 


6. Design flexibility: Refers to ease of making 


design changes. 


Dimens ion 
Changes 

Material 

Changes 

Lead 

Time 

Cost 

Score 

Yes 

Yes 

Low 

Low 

4 

Yes 

No 

Low 

Low 

3 

Yes 

Yes 

High 

Low 

2 

Yes 

Yes 

High 

High 

1 

Yes 

No 

High 

High 

0 
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3. 3. 7,2 Coat'd 


7. Consumer Acceptability: Refers to similarity 

to earth type serving containers; freedom from 
handling during meal; container remains open. 

8. Package Weight: Weight in grams obtained by 

weighing prototype packages and packages from 
previous space programs. 


Weight Range Score 

Less than 11 gms • 4 

11-20 3 

21-30 2 

31-40 1 

More than 40 0 


9. Stowage Efficiency: Refers to the percent 

of the total Cubic Stowage Volume which is 
occupied by food. Related to the cumulative in- 
efficiencies of shape, difficult folding, bulky 


valves , etc . 

Efficiency Range Score 

86 - 100% 4 

71-85 3 

56 - 70 2 

41-55 1 

Less than 41% 0 


Note: Scores for Beverage Containers only (next page) 
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3.3.72 Cont * d 

9 . Cont 'd 


Scores for Beverage Containers only. 


Efficiency Range Score 

61 - 100% 4 

46 - 60% 3 

31 - 45% 2 

16 - 30% 1 

0 - 15% 0 


10. Consumer Difficulty 

1. Operational difficulties requiring dexterity, 
e.g., opening reclosure. 

2. Eating difficulties due to shape, flexi- 
bility,, corners, blind spots. 

3. Operational difficulties requiring large 
number* of manipulations, extending timelines. 

Type of Difficulty 


Package Score 


None 

#1 

#2 

#1 & #2 

#3 


11. Technical Development Difficulty: Refers to 

time, cost and odds of success of developing the 


prototype to a functional stage. 

Characteristic Score 

High odds, short time, low cost 4 

High odds, short time, high cost 3 

High odds, long time 2 

Low odds, short time 1 

Low odds, long time 
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3.3.8 Trade-off Analysis 


3. 3. 8.1 Raw Scores 

3. 3. 8. 1.1 Stowage Efficiency Calculations 
Stowage efficiency refers to the percentage of 
the space occupied by food. The remaining 
portion of the total space is occupied by pack- 
aging material and empty space. The empty 
space is caused' by protuberances, folds and 
dimensional characteristics which interfere 
with the close stacking of the packages. 

To calculate the Stowage Efficiency, the total 
volume occupied by a stack of some number of 
packages is calculated, and the total volume 
of the food contained by the packages is cal- 
culated. The food volume is then expressed as 
a percentage of the total volume for the purpose 
of comparing package designs. 

Beverage Containers 

Concept 3.3.4.1a Flat Pouch 
Efficiency was determined by physical measurement 
on pouches of this design. 

Food Volume = 2.73 cu. in. 

Container, folded 3" x 4" x .28" plus %" x for valve. 



or 7.56/2 = 3.78 cu. in. /package 
Stowage Efficiency - 2.73/3.78 - 72 % 
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3.3.8 Conn’d 


Concept 3 .3.4. 1b Spiral-wound Container 
Measurements made on a mockup of this container 


r~§j 



.75* 

— - z.ts " 

Internal space containing Beverage Powder 
1.5 cu. in. 



Stack Volume - 6.75 x 14.62 x 7.5 = 740 cu. in 
180 packages ~~ = 4.1 cu . in. per package 

Stowage efficiency = = 37% 

4.1 

C oncept 3.3.4.1c Sky lab Bellows 

Collapsed dimensions 



Beverage Stack 


Stack two containers high 
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3.3,8 Cent ’d 


Concept 3.3.4-lc Coat’d 
Beverage Stack - Top View 



Each row contains 12 containers 
10 rows = 120 containers 
Layer Dimensions - 3.25 x 19.50 x 23.175 
Three Double Layers = 360 containers 

Stack Dimensions 9.75" x 19.50" x 23.175 =4406 cu. in. 

Cubic Vol. of each container — -= 12.24 cu. in. 

360 

Food Vol. - 1.5 cu. in. Stowage Efficiency =JL:jl 

12.24 = 12% 
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3.3.8 Con t 1 d 


Con c ept 3 . 3 . 4 . Id Bladder 

Assume 2/3 full with 8 f 1 . oz. beverage 

Bladder Volume 12 £1. oz . 

Wid th 

Diameter 2V 3.14 x 2.50 - 7.85/2 — 3.93 
“TT- d + V' seal width 

Bladder width (flat) = 4.43" 
L ength 12 fl. oz . = 21.6 cu. in. 

Tf r 2 3.14 x (1 .25) 2 = 4.87 c. in. /in. 
216 

— -gy = 4.25" + 1" extension for valve 
and V' seal width 


Length (flat) = 4.25 + 1 + % = 5.50" 
Container + diameter, 5.50" long 
Collapsed thickness, with 1.50 cu . in. beverage 


powder , 


1.75 cu. in. 


= 0.088" 


4.43 x (5.50-1.0) 
Package Volume in Stowage Stack. 


4.43 x 5.50 x 3/16" * 4.58 cu. in. 

Stowage Efficiency - = 32.8% 

4.58 

Rehydratable Containers 

Concept 3.3.4.2c Apollo Spoon Bowl 

Measurements taken from Apollo sample 

Dimensions (stowed) 2 V x 4" x V ~ 11*5 cu . in. 

Food Dimensions 2" x 3^" x 3/4" = 5.25 cu. in. 

Stowage Efficiency - 5 .25 = 46% 

11.50 
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3.3.8 Coat'd 


Concept. 3 .3. 4. 2d Rigid Bowl with Flex. Top 

Measurements taken from mock-up of this package 
(with rounded corners for easier manufacture and 
food removal) 

Dimensions 4.0"x 4.0" x 1.03" = 16.48 cu . in. 

Food Volume 11.13 cu . in. 

Stowage Efficiency = ^ = 67.57, 


Concept 3.3.4.2e Nesting Bowl 

Measurements from mock-up of this package 



Food Volume 3.25 x 3.25 x 1.0= 10.6 cu . in. 
Height of 10 nested packages 9x1 +1% = 10.50" 
Volume = 4 x 4 x 10.50 = 168 cu . in. 


168 

10 


- 16.8 cu . in. /package 


Stowage Efficiency = 63.1% 

16.8 
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3.3.8 Cont'd 


Note 


Note 


Conce pt 3.3.42 f Skylab Pouch in a Can 



Lip does not interfere with vertical stacking. 
Bottom of can rests on lid of lower can. 



Stack volume 26.75" x 9.8" x 11.25" = 2950 cu. in. 


2950 

180 


16.79 cu . in/package 


Internal Volume of Can = 12.84 cu. in. by direct measurement. 


Volume occupied by food and pouch = 12.84 cu. in. 


Pouch is approximately 707. efficient. 

Food volume ave . = 9.0 cu. in. = 70.1% 

12.84 

Stowage Efficiency - 2 = 54.9% 

16.39 


Stowage efficiency will decrease if stack 
arrangement is altered. 
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3.3.8 Cont ’d 


Con cept 3.3 . 4.3a Flat Pouch 

Food Volume 11.13 cu. in. 


I 

H.V 


Length - ILiH + % + £ = 3 .71 +% + % = 4.71 
.75 x 4.0 

Package Dimensions 4.50" x 4.71" x 3/4" 

Fins fold on stowing - Dimensions stowed 4.2 x 3.9 x .75 

Stowed Volume = 4.2 x 3.9 x .75 = 12.285 cu. in. 

Stowage Efficiency = 90% 

12.285 

Concept 3.3.4 .3c Square tub 

Food volume 11.13 cu. in. 



Height of stack 10 high = 9 x 1.0 + 1.5 M = 10.5" 
Volume of stack 4 x 4 x 10.5 = 168 cu. in. 

- = 16.8 cu . in. /package 

10 

Stowage- efficiency = -3LLi.— = 66.3% 

16.8 
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3.3.8 Cont ' d 


Concept 3.3.4 . 3d Rigid Bowl with Flexible Top 

Similar to analysis of concept 3.3.4.. 2d 
Stowage Efficiency = 67.5% 

Concept 3.3.4.3e Steel Can 211 x 303 

Food Volume = 8.0 oz. = 14.4 cu. in. 



Stack Volume = 19.50 x 8.20 x 2.625 = 419.7 cu. in. 

Cubic Volume ~ 41 9.7 = 23.3 cu . in. 

18 

Stowage Efficiency = jut lit = 61.8% 

23.3 

Dry RTE Containers 

Concept 3.3.4.4a Flat Pouch 

Bar Dimensions 1.8 x 3.6 x .68 = 4.40 cu. in. 

Folding of fin seal = 0.20" additional length. 

Thickness of film = .035” 

Packaged Dimensions (1.8 + .20) x (3.60 + .20 + .20)x 

(.68 =.035 +.035) = 2.0" x 4.0" x .75" = 6.0 cu. in 

Stowage Efficiency -= = 73% 
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3.3.8 Cont *d 


Con cept 3.3.4.4b Thermo formed Tub 



Bar Dimensions 1.8" x 3.6" x 0.68" = 4.40 cu. in. 

Allow 1/8" = .125 clearance between bar and container 
sides and top. Tub Dimensions. 

□ II- -T (1.3 + .125 -f .125) x (3.6 + .125 + .125) x 

(.63 + .125) 

2.05" x 3.35" x .305" 

Top fin = .25" width 

Layer of packages 10 wide and 10 long, each 

alternate package upside down. 

Length = 10 x 3.85 + .25 + .25 ~ 39.0 

Width = 10 x 2.05 + .25 + .25 = 21.0" 

Height « .805 + .035 + .035 = 0.875" 

Stack Volume - 39.0 x 21.0 x .875 = 716.6 cu. in. 

Cubic Volume = ZULiZ = 7.17 cu . in. /package 
100 

Stowage Efficiency = Z - ZlA 

7.17 = 61% 
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3.3.8 Coat 1 d 


Con cep t 3.3,4 .4c 208 x 105 Aluminum Can 

From measurements on 208 x 105 aluminum cans 



Note: Lip does not interfere with vertical stacking. 

Bottom of can rests on lid of lower can. 

Stack 10 layers of 18 cans per layer. 

“T 

t.OSZ* Height - 10 x 1.125 - 11.25" 


/*.*** * 

Stack Volume = 6.035 x 16.25 x 11. -25 = 1103 cu. in. 

Cubic Volume = AIQ1 = 6.13 cu. in. /package 

Internal Volume of can = 4.46 cu . in. by direct measurement. 

Stowage Efficiency = = 73% 

6 . 13 

Note: Stowage efficiency will decrease if stack 

arrangement is altered. 

Refrigerated RTE Concepts 

Concept 3.3.4.5a Nesting Bowl 

See analysis of Concept 3.3.4.2e 
Stowage Efficiency = 63% 
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3.3.8 Coat’d 


Concept 3.3.4.5b 401 x 105 Aluminum Can 

See analysis of Concept 3.3.4.2f 

Food Volume = 12.84 cu . in. (no pouch) 

Cubic Volume = 16.39 in. 

Stowage Efficiency - = 78% 

16.39 

Concept 3.3.4.5c All-Rigid Square Container 

Square tub of rigid polyethylene with rounded 
corners, and a rigid snap-on lid. 

Dimensions 4.63" x 4.63" x 1.19" by measurement 
of mockup package. 

Food Volume = 22.70 cu. in. 

Stowage Efficiency = 4 . 63 x 1.19 = 897 ‘ 

Frozen R TE Containers 

Concept 3.3.4.6 a Nesting Bowl 

See analysis of Concept 3.3.4.2e 
Stowage Efficiency = 63% 

Concept 3.3.4.6b 401 x 105 Aluminum Can 

See analysis of Concept 3.3.4.5b 
Stowage efficiency = 78% 

Concept 3.3.4.6c All Rigid Square Container 

See analysis of Concept 3.3.4.5c 
Stowage efficiency = 89% 
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3.3.8 Cont * d 


Froz e n Beheatable C ontainer s 

Con cept 3.3.4.7a Nesting Bowl 

See analysis of Concept 3.3.4.2e 
Stowage efficiency 63% 


C oncept 3.3.4.7c All Rigid Square Container 

See analysis of Concept 3.3.4.5c 
Stowage efficiency 89%. 


Concept 3.3.4.7 4 Square Tub 

See analysis of Concept 3.3.4.3c 
Stowage effiency 66% 



Two Containers front- to- front occupy a space 

2” x 6" x 3” = 36 cu. in. 

Cubic Volume — = 18 cu . in. 

2 

Stowage Efficiency = — - 66.7%. 


- 107 




3.3.8 Cont’d. 



In stowage, fin seals folded to 1/8" 

Cubic Volume = (2.125 - .125 - .125) x (2 .00- . 125- . 125) x 

.25 - 1.875 x 1.750 x .25 - .82 cu. in. 

Food Volume = 1.75 x 1.50 x .25 = .66 cu . in. 

Stowage Efficiency - = 80% 

. 82 


Concept 3.3.4.8d Flat Pouch-Double Serving- 



In Stowage, outside V fin seals folded to l/8 n 

Cubic Volume = (4.00 - .125 -.125) x (2.0 - .125 - .125) 

(.25) = 3.75 x 1.75 x .25 - 1.64 cu . in. 

Food Volume = 2 (1.625 x 1.50 x .25) = 1.22 cu . in. 

Stowage Efficiency — - = 74 % 

1.64 


x 
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3.3.8 Cont r d 



In stowage, outside V' fin seal folded to l/8 n 

Cubic Volume = (4.0 - .125 - .125) x (4.0 x .125- .125) x 

(.25) - 3.75 x 3.75 x .25 = 3.52 cu. in. 

Food Volume - 4 (1.625 x 1.625 x .25) = 2.64 cu. in. 
Stowage Efficiency - - 757 0 

3. 3. 8. 1.2 Volume Sensitivity Calculations 
Volume sensitivity refers to the decrease in the 
cubic volume occupied by a package as a result of 
a decreased volume of food contained by the package. 
Sensitivity is expressed as a percentage of the 
food volume decrease. 

A Cube/ £ Food = — - w -- ^ ^ ^ (cube)/ n - - w - ~ - — (Food) 

old old 
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3.3.8 Cent 'cl 


B eve rag e C ontai ners 

Concept 3.3 , 4.1a Flat Pouch 

At \ food volume, height =.28/2 = .14 
Food Volume = 2.73/2 - 1.37 cu. in. 
Stacked packages (4 packages) 


Cubic Volume = 5,0 x 3.0 x .56 - 8.40 cu. in. = 


8.40 

4 


2.10 cu . in. /package 


Sensitivity - 4 Cube/ £food 


(l . 10 - 3 . 7 8 \ / 
V 3 ."78 / 


= 89% 


Concept 3.3.4.1b Spiral-wound Container 

Container does not decrease smaller than a given 
minimum. Sensitivity is 90% until food volume 
becomes 1 smaller than interior cavity. 
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3.3.8 Coat’d 


Co ncep t 3.3 .4, 1c Sky lab Bellows 

At \ food vol. Food Volume = .75 cu. in. 
Package height reduced to 2.0 inches 
Stack Height = .75 + 1.25 * 2.00" 


Stack dimensions = (3 x 2.00)" x 19.50" x 23.175" 
Stack Volume = 2711 cu. in. 

Cubic Volume - =7.5 cu . in . /package 

Sensitivity = : _ 2 4//_jt = 77% 

V 12. 24^ 2 

Concept 3 .3 .4. Id . Bladder 

Has same physical structure as Concept 3.3.4.1a 
Sensitivity estimated at 807», due to 1" extension 
for valve. 

Rehydratable Containers 

Concept 3.3.4.2c Apollo Spoon Bowl 

Measurement from Apollo package sample 
Food Vol . = % 

Package Dimensions 2^"x 4" x .77 = 6.93 cu . in. 
Sensitivity = ‘ ^ i~~ 5 ^ - 79% 
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3.3.8 Cont 'd 


Concept 3 . 3. 4 . 2d Rigid Bow 1 with Flexible Top 

At \ Food Vol., package dimensions 4” x 4" x .57” = 9.12 cu.in. 

Sensitivity = (2 :J2— Z — \ j = 89% 

V 16.48 ) 


Co n cept 3.3. 4. 2e Nesting Bowl 

At Food Vol. = Food height = 

Food Vol. = 3.25 x‘3.25 x .50 = 5.3 cu. in. 

Height of 10 nested packages 9 x % + \\ = 6 .0 cu . in. 

Volume = 4 x 4 x 6.0 = 96 cu. in. 

96 

= 9.6 cu. in. /package 

Sensitivity = /9 . 6 - 16 . 8 )/ - 35 % 

\ 16.8 / 

C oncept 3.3.4.2f Skylab Pouch in a Can 

No change in volume. Sensitivity - 0% 


Thermos tabilized Containers 
Concept 3.3.4.3a 


Flat Pouch 


Food Vol. = I L ii i = 5.57 cu. in. 

2 

Height = ~~ - , 375 u 


Package dimensions (stowed) = 4.2 x 3.9 x .375 = 6.14 cu.in 
Sensitivity - ( . ~ — 12^22.)/ = 100% 

\ 12 . 28 y 


Concept 3.3.4.3c Square Tub 

Food Volume = ^ \ ^ = 5.57 cu . in. 

2 

Food Height = 1 . 0 = .50 

2 

Height of stack of 10 packages = 9 x .50 + 1.5” = 6.0" 

Volume of Stack =4x4x6= 96 cu. in. 

Cubic Volume = 9.6 cu . in . /package 

Sensitivity = /9 . 6 - 16 .8 ~ 357 
\ 16.8 / 
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3.3.8 Cont ? d 


Conc ept: 3 . 3.4.3d Rigid Bow with Flexible Top 

Similar to analysis of Concept 3. 3. 4. 2d 
Sensitivity = 89% 

Concept 3.3.4.3e Steel Can 4 

No change in volume 
Sensitivity - 0% 


Dry RTE Containers 

Concept 3.3.4.4a Flat Pouch 

Bar Dimensions 1.8 x 3.6 x .34 = 1.96 cu . in. 

Package Dimensions - 2.0" x 4.0" x (.34 +.035 +.035) 

- 3.28 cu . in . 

Sensitivity = / -% - 917* 


Concept 3 .3,-, 4. 4b Thermo formed Tub 

No change in package volume 
Sensitivity = 07 o 

Concept 3.3 .4.4c 208 x 105 Aluminum Can 

No change in package volume 
Sensitivity = 07 o 

Refrigerated RTE Containers 

Concept 3.3 .4 .5a Nesting Bowl 

See analysis of concept 3.3.4.2e 
Sensitivity = 86% 

Concept 3 .3 ,4.5b 401 x 105 Aluminum Can 

See analysis of 3.3.4.2£ 

Sensitivity - 07® 
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3.3.6 Cont'd 


Con cept 3.3.4.5c All Rigid Square Container 

No change in volume 
Sensitivity = 0% 

F rozen RTE Containers 

Concept 3.3.4.6a Nesting Bowl 

See analysis of Concept 3.3.4.2e 
Sensitivity = 867> 

Concept 3.3.4.6b 401 x 105 Aluminum Can 

No change in volume 
Sensitivity = 0% 

Concept 3.3.4.6c All-rigid Square Container 

No change in volume 
Sensitivity = 0% 

F rozen Rehea table Containers 

Concept 3.3.4.7a Nesting Bowl 

See analysis of Concept 3.3.4.2e 
Sensitivity = 86% 

Concept 3.3.4.7c All-rigid Square Container 

No change in volume 
Sensitivity = 0% 

Concept 3.3 .4. 7d Square Tub 

See analysis of Concept 3.3.4.3c 
Sensitivity - 86% 
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3.3.8 Cont 'cl 


Condimen t: Contai ners 

Concept 3.3.4.8b Dispenser 

No change in volume 
Sensitivity = 0 % 

Concept 3.3.4. 8c Flat Pouch-Single Serving 

At h Food Vol . Food Vol. = =• .33 cu . in. 

2 

Package dimensions (stowed) - 1.875"x 1.750 M x .125" 
Cubic Volume = .41 cu . in. 

Sensitivity = - 1007o 

Concept 3.3.4. 8d Flat Pouch - Double Serving 

At \ Food Vol. Food Vol. = 1.22/2 = .61 cu. in. 

Package Dimensions (stowed) - 3.75" x 1.75" x .125 

Cubic Volume - .82 cu . in. 

Sensitivity = = 100% 

V 1.64 * 

Concept 3.3.4.8e Flat Pouch - 4 Servings 

At h Food Vol. Food Vol. = 2.64/2 = 1.31 cu. in. 

Package dimensions = 3.75" x 3.75" x .125" 

Cubic Volume = 1.76 cu . in. 

Sensitivity = ^ - ^ - 52 - J / = 100% 
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3.3.8 Cont'd 


3. 3. 8. 1.3 Package Weight 

Package weights were determined by weighing mock- 
up packages of each concept, constructed of a 
suitable 
C oncept 
3. 3. 4.1 


material . 


Concept 
3. 3. 4. 5 


Wt . (gms ) 


a 

b 

c 

d 

3. 3. 4. 2 
c 

d 

e 

f 

3. 3. 4. 3 
a 

c 

d 

e 


3. 3.4. 4 


a 


13 

13 

26 

11 


15 

16 
40 
40 


15 
18 

16 
60 


8 


9 

20 


f I b 


a 38 

b 22 

c 50 

3. 3. 4. 6 

a 38 


b 22 

c 50 

3. 3. 4. 7 

a 40 


c 50 

d 18 . 

3. 3. 4. 8 

b 50 

c 2 

d 4 


e 


8 


1 1 ' 


3.3 .3 Cont ’d 


3. 3. 8. 1.4 Other Calculations 

The remaining criteria are not conducive to objective 
analysis. Scores were generated based on the 
best judgement of Packaging Engineers and Product 
Development Scientists. 

3. 3. 8. 1.3 Raw Scores 

Section 3. 3. 7. 2 was used to generate Raw Scores 
from the data of Sections 3. 3. 8. 1.1, 3. 3. 8. 1.2, 

3. 3. 8. 1.3 and 3. 3. 8. 1.4. 
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TABLE 3. 3. 3. 1.5 


PACKAGING TRADEOFF-RAW SCORES 
TRADEOFF CRITERIA 


CONCEPTS 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IK 

X 

XI 

CONTAINER 

3.3.4.1a 

3 

3 

3 

3 

4 

4 

1 

3 

4 

4 

4 

Beverage 

b 

1 

0 

3 

4 

3 

1 

3 

3 

2 

4 

0 


c 

3 

2 

2 

1 

4 

1- 

3 

2 

0 

4 

4 


d 

2 

3 

2 

4 

3 

4 

4 

3 

2 

4 

3 


3.3.4.2c 

1 

1 

2 

2 

3 

4 

2 

3 

1 

1 

4 

Rehydratable 

d 

2 

3 

3 

3 

3 

2’ 

3 

3 

2 

3 

3 


e 

2 

0 

3 

-L 

3 

1 

4 

1 

2 

3 

1 


£ 

1 

2 

0 

1 

2 

0 

3 

1 

1 

3 

4 


3.3.4.3a 

3 

2 

4 

3 

4 

4 

1 

3 

4 

1 

4* 

Thermos tab ill zed 

c 

2 

0 

3 

4 

4 

0 

4 

3 

2 

4 

0 


d 

2 

0 

3 

3 

3 

2 

3 

3 

2 

3 

0 


e 

2 

'4 

0 

4 

4 

3 

4 

0 

2 

4 

4 


3.3.4.4a 

4 

4 

4 

2 

4 

4 

3 

4 

3 

4 

4 

Dry RTE 

b 

3 

3 

0 

4 

4 

4 

4 

4 

2 

4 

3 


c 

4 

4 

0 

4 

4 

3 

4 

3 

3 

4 

4 
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TABLE 3. 3. 8. 1.5 (Cont'd) 
PACKAGING TRADEOFF-RAW SCORES 


TRADEOFF CRITERIA 


CONCEPTS 

I 

II 

III 

IV 

V 

VI 

VII ■ 

VIII 

IX 

X 

XI 

CONTAINER 

3.3.4.5a 

2 

0 

3 

4, 

3 

2 

4 

1 

2 

3 

2 

Refrigerated RTS 

b 

4 

4 

0 

4 

4 

3 

4 

2 

3 

4 

4 


p 

4 

4 

0 

4 

4 

2 

4 

0 

4 

4 

4 


L 

3.3.4.6a 

2 

0 

3 

2 

3 

2 

4 

1 

2 

3 

2 

Frozen RTE 

b 

4 

4 

0 

4 

4 

3 

4 

2 

3 

4 

4 


p 

4 

4 

0 

2 

4 

2 * . 

4 

0 

4 

4 

4 


V 

3.3.4.7a 

2 

0 

3 

2 

3 

2 

4 

1 

2 

3 

2 

Frozen Reheatable 

c 

4 

4 

0 

2 

4 

2 

4 

0 

4 

4 

2 


a 

2 

0 

3 

4 

4 

0 

4 

3 

2 

4 

2 



u 

3.3.4.8b 

1 

0 

0 

4 

4 

0 

4 

0 

2 

4 

0 

.Condiment 

c 

4 

4 

4 

4 

4 

4 

3 

4 

3 

3 

4 


d 

4 

4 

4 

4 

4 

4 

3 

4 

3 

3 

4 ' 


e 

4 

_4 

4 . 

4 

4 

4 

3 

4 

3 

3 

4 
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3.3.8 Coat'd 


3 . 3 . 8 . 2 Weighting Factors 

The criteria are collected into three groups on the 

basis of relative importance. Each criterion is 

assigned a rank relative to all of the other criteria. 

The weighting factor of each criterion in a group 

is the average rank of all of the criteria in the group. 

We ight ing 

C riterion Factor 

11 Technical Development Difficulty 10 


10 

Consumer Difficulty of Use 

10 

Group 1 
30 points 

9 

Stowage Efficiency 

10 


8 

Package Weight 

7 


7 

Consumer Acceptability 

7 

Group II 
21 points 

6 

Design Flexibility 

7 


5 

Reliability 

3 


4 

Product Protection 

3 


3 

Volume Sensitivity 

3 

Group III 

2 

Manufacturing Difficulty 

3 


1 

Package Cost 

3 

15 points 


3 . 3 . 8 . 3 Weighted Scores. 

The weighted Scores were obtained by multiplying 
the raw score by the weighting factor. 
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TABLE 3. 3. 3. 3 

PACKAGING TRADEOFF-WEIGHT ED SCGTIES 
TRADEOFF CRITERIA 


CONCEPTS 

I 

II 

III 

IV 

V ■ 

VI 

VII 

VIII 

IX 

X 

XI 

TOTAL 

WEIGHTING 

FACTOR 

3 

3 

3 

3 

3 

7 

7 

7 

10 

10 

10 


3.3.4.1a 

9 

9 

9 

9 

12 

28 

7 

21 

40- 

40 

40 

224 

b 

3 

0 

9 

12 

9 

7 

21 

21 

20 

40 

0 

142 

c 

9 

6 

6 

3 

12 

7 

21 

14 

0 

40 

40 

158 

d 

6 

9 

6 

12 

9 

28 

28 

21 

20 

40 

30 

209 

3.3.4.2c 

3 

3 

6 

6 

9 

23 

14 

21 

10 

10 

40 

150 

d 

6 

9 

9 

9 

9 

14 

21 

21 

20 

30 

30 

178 

e 

6 

0 

9 

6 

9 

7 

28 

7 

20 

30 

10 

132 

f 

3 

6 

0 

3 

6 

0 

21 

7 

10 

30 

40 

126 

3.3.4.3a 

9 

6 

12 

9 

12 

28 

7 

21 

40 

10 

40 

194 

c 

6 

0 

9 

12 

12 

0 

28 

21 

20 

40 

0 

148 

d 

6 

0 

9 ' 

9 

9 

14 

21 

21 

20 

30 

0 

139 

e 

6 

12 

0 

12 

12 

21 

28 

0 

20 

40 

40 

191 

3.3.4 .4a 

12 

12 

12 

6 

12 

28 

21 

28 

30 

40 

40 

241 

b 

9 

9 

0 

12 

12 

28 

28 

28 

20 

40 

30 

216 

c 

12 

12 

0 

12 

12 

21 

28 

21 

30 

40 

40 

228 
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TATLE 3. 3. 8. 3 (Cont’d) 
PACKAGING TRADEOFF-WEIGHTED SCORES 

TRADEOFF CRITERIA 


CONCEPTS 

I 

II 

III 

IV 

V 

VI 

VII . 

VIII 

IX 

X 

XI 

TOTAL 

We ighting 
Factor 

3 


3 

3 

3 

7 

7 

7 

10 

10 

10 


3.3.4.5a 

6 

0 

9 

12 

9 

14 

28 

7 

20 

30 

20 

155 

b 

12 

12 

0 

12 

12 

21 

28 

14 

30 

40 

40 

222 

c 

12 

12 

. 0 

12 

12 

14 

28 

0 

40 

40 

40 

21,0 

3.3.4.6a 

6 

0 

9 

6 

0 

14 

23 

7 

20 

30 

20 

149 

b 

12 

12 

0 

12 

12 

21 

28 

14 

30 

40 

. 40 

221 

c 

12 

12 

0 

6 

12 

14 

28 

0 

40 

40 

40 

204 

3.3.4.7a 

6 

0 

9 

6 

9 

14 

28 

7 

20 

30 

20 

149 

c 

12 

12 

0 

6 

12 

14 

28 

0 

40 

40 

20 

184 

d 

6 

0 

9 

12 

• 12 

0 

28 

21 

20 

40 

20 

168 

3.3.4.8b 

3 

0 

0 

12 

12 

0 

28 

0 

20 

40 

0 

115 

c 

12 

12 

12- 

12 

12 

28 

21 

28 

30 

30 

40 

237 

d 

12 

12 

* 12 

12 

12 

28 

21 

28 

30 

30 

40 

237 

3 

12 

12 

12 

12 

12 

28 

21 

28 

30 

30 

40 

237 
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3.3.9 Pack ag e Selec tion 


Beverage Containers 

The highest scoring concept is the fiat pouch, 

(Concept 3.3.4.1a) largely on the basis of stowage 
efficiency and lack of development effort. The Flat 
pouch is chosen for those systems emphasizing re- 
duced vehicle penalties. The Skylab Bellows Concept 
(3.3.4.1c) will be used in those systems emphasizing 
consumer acceptance . 

The recommended concept is the Bladder concept (3. 3. 4. Id) 
because of a combination of good stowage efficiency 
and consumer acceptance, and because the reusable 
outer jacket provides good insulative properties . 

Rehydratable Container 

The recommended and highest scoring concept is the 
Square-rigid Bowl with Flexible Top (3.3. 4. 2d) The 
square shape is compact for efficiency stowage, the 
development is straightforward, and the package is 
easy to us . 

Thermos tabilized Container 

Two concepts received the same score; the Retort 
Flexible Pouch (Concept 3.3.4.3a) and the Steel Can 
with Easy Open Top (Concept 3.3.4.3e). 

The steel can is preferred over aluminum because steel 
is better able to withstand internal vacuum without 
crushing. Internal vacuum is necessary to prevent pres- 
sure build-up in the can during reheating. 
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3.3.9 Cont'd 


Thermos tabilized Container (cont'd) 

The vacuum packed flexible pouch circumvents this 
problem. Also, use of the retort pouch improves 
product quality. The recommended package is the 
Retort Pouch. 

Dry RTE Container 

The flexible pouch (Concept 3.3.4.4a) received the 
highest score, largely because of flexibility and 
reduced weight. This is the recommended package, 
although for soft or particulate RTE foods the 208 
x 105 Aluminum Can has the advantage in product 
protection. The flexible pouch is more suited to 
bars and compressed foods. 

Refrigerated RTE Conta i ner 

The 401 x 105 Aluminum Can ( Concept 3.3.4.5b) 
received the highest score. The Rigid Square 
Container (Concept 3.3.4.5C) received nearly the same 
score . 

The square container is recommended over the round 
can because of its better stowage efficiency. Stowage 
Efficiency is of greater importance for cold storage 
than for ambient storage, since inefficiencies necess- 
itate larger cooling units, heavily penalizing the 
vehicle in power, weight and volume. 
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3.3.9 Cont'd 


Refrigerated RTE Container fCont 1 d) 

The snap-on lid of the square package will also be 
easier to handle by depot personnel, where refriger- 
ated containers may be filled and sealed. 

Frozen RTE Container 

The Rigid Square Package (Concept 3.3.4.6c) is 
recommended over the slightly higher scoring aluminum 
can (Concept 3.3.4.6b) for reasons similar to those 
in section 3 .3 .9 .5 

Frozen Reheatable Container ... 

The Square Rigid Container (Concept 3.3.4.7c) is 
the highest scoring. 

Condiment Container 

The three flat pouch containers received equal scores. 
This packaging is based on the fact that all common 
spices and condiments are most easily produced, con- 
trolled » sterilized and dispensed in a liquid form. 

The four-serving pouch is discarded as being too 
messy to use. The single serving pouch is the 
easiest to use, but one container size is not con- 
ducive to a variety of serving volumes, and a variety 
of container sizes destroys modularity and interferes 
with efficient stowage. The two-serving pouch offers 
the flexibility of two different serving volumes in 
a pouch of modular dimensions by the expedient of 
being able to reposition the location of the center 
seal. The recommended package is the Two-serving 
Pouch (Concept 3.3^4. 8d). 






3.3.9 Cont 'd 


R e c o mm e n d e d Containers 

The following are the recommended Packages: 


Container 

Concept 

Beverage 

3. 3. 4. Id 

Rehydratable 

3. 3. 4. 2d 

Thermos tab ilized 

3.3.4.3a 

Dry RTE 

3.3.4.4a 

Refrigerated RTE 

3.3.4.5c 

Frozen RTE 

3.3.4.6c 

Frozen Reheatable 

3.3.4.7c 

Condiment 

3 .3 .4 .8d 


D escription 

Bladder 6c Reusable Jacket 

Rigid Square Bowl with 
Flexible Top 

Retort Flexible Pouch 

Flexible Pouch 

Square Rigid Container with 
Snap- on Lid 

Square Rigid Container with 
Snap-on Lid 

Square Rigid Container with 
Snap-on lid 

Two-serving Flexible Pouch 
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3.3.10 Rehydration System 


3.3.10.1 Performance Criteria 

The rehydration system is the water dispenser 
and that portion of the rehydratable or beverage 
package which interfaces with it. Its purpose 
is the controlled passage of a metered amount of 
hot or cold water from a storage vessel to the 
interior of the food package. 

There are several criteria of performance: 

1) The valve must not represent a point of 
potential failure to the vacuum within the package-. 

2) The system must inject the water into the 
package without allowing any air to enter or 
water to escape during filling. 

3) The valve must allow no material to escape 
from the package or air to enter the package 
during kneading. 

4) The system should require a minimum of time 
and manipulations to operate. 

5) The system should be highly reliable and 
inexpens ive . 

3.3.10.2 Rehydration System Concepts 

A review of existing concepts revealed three 
basic value concepts: 1) open concepts 

2) mechanical concepts 

3) pierced-membrane concepts 
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3.3.10.2 Cont'd 


Open Concept s 

This is the category of concepts wherein the 
package is opened to the environment, the water 
dispenser is inserted into the opening, and the 
water is dispensed onto the food. 

Mechanical Concepts 

This is the category of concepts, including the 
currently employed valve, wherein the package 
surface contains a hole or slit which is maintained 
closed against the environment by a mechanical 
device. The water dispenser defeats the mechanical 
device and opens the hole or slit under controlled 
conditions so as not to allow air to enter the 
package or water or food to escape. Upon withdrawing 
the water dispenser, the mechanical device again 
operates to close the hole. 

Pierced-membrane Concepts 

This is the category of concepts wherein the 
surface of the package is continuous, containing 
no holes or slits. The water dispenser pierces 
the surface under controlled conditions such that 
air is not allowed to enter and water or food is 
prevented from escaping. Upon withdrawal of the 
dispenser, the package material must reseal the 
pierced hole sufficiently to prevent escape of 
food or water. 
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3.3.10.3 Re hydration System Concept Evaluation 
Open Concepts 

Open concepts fail several important performance 
criteria. A package open to the environment destroys 
the vacuum necessary for efficient rehydration. 

It also creates conditions where water or food 
can be lost to the environment during filling 
or kneading. 

Mechanical Concepts 

Many concepts have been proposed which would be 
expected to meet the performance criteria. The 
execution of such concepts has proven difficult. 
Mechanical devices are subject to fouling by the 
food material. It has often happened that the 
mechanical device does not maintain the package 
vacuum against atmospheric pressure, with re- 
sulting loss in rehydration efficiency and in- 
corporation of air into the food. Upon reclosure * 
the mechanical seal is often found insufficient 
to prevent loss of food or beverage or entrance 
of air. There is the further difficulty in 
attaching a mechanical device to the pakcaging 
material. Improvements can be expected to increase 
the price of an already expensive item. 
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3.3.10.3 Rehydration System Concept Evaluation (Con t *d) 

Pie reed -mem brane Concepts 

The use of needles piercing a septum to inject 
or remove material from a closed container is 
common practice in laboratories and hospitals. 
Preliminary work had demonstrated the feasibility 
of using hollow needles and a silicon rubber septum 
as the rehydration system for rehydratable foods. 

Figure 3.3.10a indicates that sufficient flow 
rates can be achieved at reasonable orifice diameters 
and line pressures. Silicone rubber septa are 
easily pierced and reclose adequately. Success 
of the concept depends on developing a needle 
design which will not clog with food, a septum 
which will not split, and a method for attaching 
the septum to the package. 

This concept is simple and inexpensive, and is 
expected to be highly reliable. 

3.3.10.4 Rehydration System Selection. 

The stowage hardware has been sized to accept 
packages utilizing the current valve design. 

The needle and septum concept is recommended 
for Shuttle packaging. 
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3.4 Menus and Dietary 


3.4.1 Menu Composition 

The food items of several menus from Apollo il , 
Skylab (SMEAT) and institutional fare were averaged 

by type of item, beverage, RTE and entree, 

TABLE 3.4.1a 


FOOD ITEMS PER MAN /DAY 
Apollo Skylab 



It was decided to compose the Shuttle Menus to 
reflect the typical institutional fare. This will 
reduce the number of packages in the stowage and 
increase the portion sizes. 


3.4.2 Alternate Mix Menu Composition 

Within the framework of section 3.4.1, the composi- 
tion of the menus for each alternate mix (see Section 
3.2.2) will- vary according to the kinds of Food Groups 


allowed . 


TABLE 3.4.2a 
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3,4.3 Menus for Alternate Missions 

Completion of this section was delayed until after 
the optimum Food Mix was determined because of the 
great deal of work which would have been required to 
complete the task on each of the five alternate mixes. 
The optimum Food Mix was determined to be Alternate 
Mix III. 

The Mission menus were constructed from the food 
items of section 3. 2. 2. 3 for Mix III, consistent with 
the table of section 3.4.2 for Mix III. Crew Size 
was 4 or 6 men, mission duration was 7 or 10.5 days 
and menu cycle length was 3,4 5,6 or 7 days. 


Table 3.4.3a 
'SHUTTLE MENU PARAMETERS 


Miss ion 
Alternate 

Crew Size 

Miss ion 
Durat ioh 

Menu Cycle 
Length 

1 

4 Men 

10.5 Days 

• i 

3 Days 

2 

4 

10.5 

4 

3 

4 

10.5 

5 i 

1 

4 

4 

10.5 

6 j 

5 

4 

10.5 

i 

^ | 

6 

6 

7 

i 

3 i 

J 

7 

6 

7 

4 1 

8 

6 

7 

5 i 

9 

6 

7 

6 


6 

7 

7 
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MISSION I 

Crew Size 4 

Mission Length 10.5 days 
Menu Cycle 3 days 


134 



CREWMAN A 


Day 1, 4, 7, 10 


Cream of Wheat-Milk 
Dried Fruit & Nuts 
Scrambled eggs 

Beverage (2) 


Hot Turkey Sandwich 
Cream Corn 
Dry fruit 

Beverage (2) 


Cream of Mushroom Soup 
Roast of Breast of Chicken 
Spinach 
Dried Fruit 

Beverage (2) 


Day 2, 5, 8, 10.5 


Instant Breakfast 
Shredded Wheat-Milk 
Blueberries 
Muffin 

Beverage (1) 


Chicken BBQ Sandwich 
Broccoli 

Beverage (2) 


Chicken Bouillon 
Pork and Scalloped 
Stewed Apples 
Green Beans 
Nut Bread 

Beverage (1) 


Day 3, 6, 9 

Apple Sauce 
Canadian Bacon 
Biscuit 

Beverage (1) 


Beef and Rice 
Green Beans 
Fruit Cake 

Beverage (2) 


Cream of Pea Soup 
Sliced Beef 
Stewed Peaches 
Brownie 


Beverage (2) 


Potatoes 
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CREWMAN B 


Day 1, 4, 7, 10 


Day 2, 5 , 8, 10.5 


Day 3 a 6, 9 


Scrambled Eggs 
Sausage Patties 
Nut Bread 

Beverage (2) 


Scrambled Eggs 
Bacon Wafer 
Raspberries 

Beverage (2) 


jty 

Spice Oats - Milk 
Dried Fruit & Nuts r: 
Oml et with Ham 1 5 

! 

Beverage (2) 


Spaghetti 
Green Beans 
Fruitcake 


Cream of Tomato Soup 
German Potato Salad 
Fudge 


ir : 

tc 

Cream of Potato ^ 

Beef Stew K 

Ginger Bread 


Beverage (2) 


Beverage (2) 


Beverage (2) 


Fruit Cocktail 
Ham Slice 
Creamed Potatoes 
Ginger Bread 

Beverage (2) 


Turkey Rice Soup 
Macaroni and Cheese 
Bacon Wafers 
Asparagus 

Beverage (2) 


Chicken Bouillon 
Veal in BBQ Souce 
Mashed Potatoes 
Dried Fruit 

Beverage (2) 
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CREWMAN C 


Day X, 4, 7, 10 


Scrambled Eggs 
Bacon Wafer 
Raspberries 

Beverage (2) 


Chicken Stew w/Biscuits 

Blueberries 

Gingerbread 

Beverage (2) 


Chicken Bouillon 
Veal in BBQ Sauce 
Mashed Potatoes 
Dried Fruit 

Beverage (2) 


Day 2, 5, 8, 10,5 


Day 3, 6, 9 


Instant Breakfast 
Cornflakes -Milk 
Blueberries 
Toast 

Beverage (2) 


i ^ 

Cream of Wheat-Milk ^ 
Dried Fruit & Nuts ^ 
Scrambled Eggs ^ 

}cn 
| i — 3 

Beverage (2) 


Lobster Bisque 
Crackers 

Peach Ambrosia w/pecans 
Beverage (2) 


Lobster Bisque g 
Dinner Rolls hsj 
Chocolate Pudding 

Beverage (2) 


Chicken Bouillon 
Veal Scallopini 
Parslied Rice 
Wax Beans 
Candy 


jc? 


Cream of Mushroom 
Roast of Breast of 
Chicken 
Spinach 
Dried Fruit 


Beverage (1) 


Beverage (2) 
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CREWMAN D 


Day 1, 4, 7, 10 


Apple Sauce 
Canadian Bacon 
Biscuit 

Beverage (2) 


Turkey h la King over 
Biscuits 
Cauliflower 
Gingerbread 

Beverage (2) 


Cream of Pea Soup 
Pot Roast of Beef 
Sliced Potatoes 
Dried Fruit 

Beverage (2) 


Day 2, 5 , 8 , 10.5 


Day 3 , 6 , 9 


Cheese Omelet 
Bran Muffin 
Strawberries 

Beverage (2) 


Apple Sauce 
Canadian Bacon 
Toast 

Beverage (2) 


Romaine Soup 

pork Chop Suey over Rice 
Cookies 

Beverage (2) 


Pineapple Juice 
Spaghetti with Meat 
Sauce 

Green Geans 
Beef Jerky 


Beverage (1) 


Turkey Rice Soup 
Beef w/Gravy 
Biscuits 
Peas 


Cream of Pea Soup 
Sliced Beef 
Stewed Peaches 
Brownie 





Beverage (2) 


Beverage (2) 
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MISSION II 


Crew Size 
Mission Length 
Menu Cycle 


4 

10.5 days 
4 days 
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Day 1, 5, 9 


Instant Breakfast 
Shredded Wheat- 
Milk 

Blueberries 

Muffin 

Beverage (1) 


Boston Clam Chowder 
Frankfurters in Bun 

Beverage (2) 


Vegetable Beef 
Barley Soup 
Meat Loaf 
Macaroni 6c Cheese 
Crackers 

Beverage (2) 


CREWMAN A 


Day 2, 6 3 10 Day 3, 7, 10,5 Day 4, 8 


Fruit Cocktail 

Scrambled Egg 

Tomato Juice 


w 

Beef Hash 

Sausage Patties 

Creamed Chicken on 

Toast 

r - 1 

o 1 

Biscui t 

Cinnamon Toast 

Blueberries 


r ** 
> 

Beverage (2) 

Beverage (2) 

Beverage (2) 


to 

t-3 


Chicken Stew 
w/Biscuits 
Blueberries 
Gingerbread 

Beverage (2) 


Turkey A la King Beef and Rice 

over Biscuits Green Beans 

Cauliflower Fruit Cake 

Gingerbread 

Beverage (2) 

Beverage (2) 


r 1 

c 

Q 


Cream of Pea Soup 
Sliced Beef 
Stewed Peaches 
Brownie 

Beverage (2) 


Cr. of Asparagus 
Soup 

Corned Beef 
Cr. of Potato 6* 
Onions 
Biscuit 

Beverage (2) 


Shrimp Cocktail 
Beef w/vege tables 
Cauiif lower 
Cookies 

Beverage (2) 
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CREWMAN .B 


Day 1, 5, 9 Day 2, 6, 10 


Instant Breakfast 
Shredded Wheat- 
Milk 

Blueberries 

Muffin 

Beverage (1) 


Chicken Salad 
Sandwich 
Cream Corn 

Beverage (2) 


Instant Breakfast 
Rice Krispies-Millt 
Strawberries 
Toast 

Beverage (1) 


Boston Clam Cdr. 
Frankfurters in 
Bun 

Beverage (2) 


Day 3, 7, 10.5 


Omelet w/ Chicken 
Cinnamon Toast 
Grits 

Beverage (2) 


Corn Chowder 
Hamburgers 
Corn chips 

Beverage (2) 


Beef Bouillon 
Pot Roast 
Mashed Potatoes 
Asparagus 
Nut Bread 

Beverage (1) 


Shrimp Cocktail 
Beef and Gravy 
Mashed Potatoes 
Nuts 

Beverage (2) 


Beef Stroganoff 
w/ Noodles 
Wax Beans 
Biscuits 
Cherries 

Beverage (2) 


Day 4, 8 


Toasted Oats-Milk 
Dried Fruit & Nuts 
Cheese Omelet 

Beverage (2) 


Cream of Potato Soup 
Beef Stew 2/Crackers 
Gingerbread 

Beverage (2) 


Chicken Bouillon 
Veal in BBQ Sauce 
Mashed Potatoes 
Dried Fruit 

Beverage (2) 
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CREWMAN 

C 


Day 1 , 5 , 9 

Day 2, 6, 10 

Day 3, 7, 10.5 

Day 4 , 8 

Fruit Cocktail 

Beef Hash 

Omelet w/chicken 

Scrambled Egg ^ 

Beef Hash 

Toas t 

Cinnamon Toast 

Sausage Patties ^ 

Biscuit 

Applesauce 

Grits 

Cinnamon Toast q 




V* 9 

tn 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Lemonade 

Chicken Gumbo 

Pineapple Juice 

Turkey Rice Soup 

Chili w/Meat 

w/ Rice 

Spaghetti w/Meat 

German Potato Salad jg 

Crackers 

Shrimp Chow Mein 

Sauce 

Cheddar Cheese Crackers p 

Peach Ambrosia 

Nut bread 

Green Beans 

p 

w/ Pecans 


Beef Jerky 

Beverage (2) 


Beverage (2) 



Beverage (1) 


Beverage (1) 






Veg. w/Rice Soup 

Beef Bouillon 

Roast Beef w/ 

Shrimp Cocktail £ 

Roast Beef w/ 

Pot Roast 

Mushrooms 

Beef and Gravy 

Mushrooms 

Mashed Potatoes 

Mashed Potatoes 

Mashed Potatoes ?? 

Mashed Potatoes 

Asparagus 

Carrots 

Nuts P2 

Fudge 

Nut Bread 

Fruitcake 

> 

o 




Beverage (2) 

Beverage (2) 

Beverage (1) 

Beverage (2) 
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CREWMAN D 


Day 1, 5, 9 


Instant Breakfast 
Shredded Wheat- 
Milk 

Blueberries 

Muffin 

Beverage (1) 


Chicken Stew w/ 
Biscuits 
Blueberries 
Gingerbread 

Beverage (2) 


Chicken Bouillon 
Pork and Scalloped 
potatoes 
Stewed Apples 
Green Beans 
Nut Bread 

Beverage (1) 


Day 2 y 6. 10 


Day 3 , 7 , 10.3 Day 4 , 8 


Fruit Cocktail 
Beef Hash 
Biscuit 

Beverage (2) 


Scrambled Eggs 
Bacon Wafer 
Raspberries 

Beverage (2) 


Scrambled Eggs 
Sausage Patties 
Cinnamon Toast 

Beverage (2) 


IS 


Lemonade 
Chili w/Meat 
Crackers 

Peach Ambrosia w/ 
Pecans 


Corn Chowder 
Hamburgers 
Corn Chips 

Beverage (2) 


Beverage (1) 


Chili w/Meat 
Cheddar Cheese Crax 
Apricots 

Beverage (2) 


Cr, of Pot. Soup 
Beef w/Vegetable 
Biscuit 
Cauliflower 

Beverage (2) 


Roast Beef w/ 
Mushrooms 
Mashed Potatoes 
Carrots 
Fruitcake 

Beverage (2) 


Turkey Rice Soup 
Maeoroni and Cheese 
Bacon Wafers 
Asparagus 

Beverage (2) 
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MISSION III 

Crew Size 4 

•Mission Length 


Menu Cycle 


10.5 days 
5 days 



BREAKFAST 


LUNCH 


DINNER 


Day 1 , 6, 10.5 

Day 2, 7 

Day 3, 8 

Day 4, 9 

Day 5, 10 

Scrambled Eggs 

Toasted Oats-Milk 

Oatmeal-Milk 

Instant Breakfast 

Tomato Juice 

Bacon Wafer 

Dried Fruit & Nuts 

Dr. Frt. and Nuts 

Grape Nuts-Milk 

Creamed Chicken on Toast 

Applesauce 

Cheese Omlet 

Cheese Orulet 

Strawberries 

Muffin 

Blueberries 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (1) 

Beverage (2) 


Lemonade 

Chicken Stew w/ 

Beef B ouillon 

Chicken BBQ 

Chicken Salad Sandwich 

Chili w/Meat 

Biscuits 

Macaroni and Beef 

Sandwich 

Cream Corn 

Crackers 

Blueberries 

Asparagus 

Broccoli 


Peach Ambrosia w/ 

Gingerbread 

Fudge 


Beverage (2) 

Pecans 

Beverage (2) 

Beverage (1) 

Beverage (2) 


Beverage (1) 




■ 


Beef Bouillon 

Veg. w/Rice Soup 

Chicken Bouillon 

Chicken Bouillon 

Beef Bouillon 

Chicken Cacciatorie 

Roast Beef w / 

Pork and Scalloped 

Veal in BBQ Sauce 

Pot Roast 

Parslied Rice 

Mushrooms 

Potatoes 

Mashed Potatoes 

Mashed Potatoes 

Wax Beans 

Mashed Potatoes 

Stewed Apples 

Dried Fruit 

Asparagus 

Fruitcake 

Fudge 

Green Beans 
Nut Bread 

Beverage (2) 

Nut Bread 

Beverage (2) 

Beverage (2) 

Beverage (1) 


Beverage (1) 


CREWMAN A 
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Day 1, 6, 10.5 

Day 2, 7 

Day 3, 8 

Day 4, 9 

Day 5, 10 

BREAKFAST 

Beef Hash 
Biscuit 
Stewed Apples 

Beverage (2) 

Omelet w/Chicken 
Cinnamon Toast 
Grits 

Beverage (2) 

Instant Breakfast 
Shredded Wheat- 
Milk 

Blueberries 

Muffin 

Beverage (1) 

Apple Sauce 
Canadian Bacon 
Biscuit 

Beverage (1) 

Instant Breakfast 
Rice-Krispies-Milk 
Strawberries 
Toas t 

Beverage (1) 


,UNCH 

Beef and Rice 

Cr. Of Potato Soup 

Hot Turkey Sandwich 

Chili w/Meat 

Chicken Salad Sandwich 


Green Beans 

Beef Stew w / 

Cream Corn 

Cheddar Cheese Crax 

Cream Corn 


Fruit Cake 

Crackers 

Dry Fruit 

Apricots 




Gingerb read 



Beverage (2) 


Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 



DINNER 


Cranberry /Apple 
Juice 

Breaded Pork Chop 
Mashed Sweet 
Potatoes 
Asparagus 
Gingerbread 

Beverage (1) 


Veg. w/Rice Soup 
Roast Beef w / 
Mushrooms 
Fudge 

Beverage (2) 


Beef Stroganoff w / 
Noodles 
Wax Beans 
Biscuits 
Cherries 

Beverage (2) 


Turkey Rice Soup 
Macaroni and Cheese 
Bacon Wafers 
Asparagus 

Beverage (2) 


Beef Bouillon 
Pot Roast 
Mashed Potatoes 
Asparagus 
Nut Bread 

Beverage (1) 


CREWMAN B 
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Day 1, 6, 10.5 


Day 2, 7 


BREAKFAST Scrambled Eggs 

Sausage Patties 
Nut Bread 

Beverage (2) 


Toasted Oats-Milk 
Dried Fruits and 
Nuts 

Cheese Omelet 
Beverage (2) 


Pea Soup 
Beef Stew 
Dinner Rolls 
Fudge 


Beverage (2) 


Chicken BBQ 
Sandwich 
Broccoli 


Beverage (2) 


DINNER Chicken Bouillon Beef Stroganoff 

Veal in BBQ Sauce Buttered Pasta 

Mashed Potatoes Toast 

Dried Fruit Choc. Pudding 


Beverage (2) 


Beverage (2) 


Day 3, 8 


Day 4, 9 


Day 5 , 10 


Scrambled Eggs 
Sausage Patties 
Cinnamon Toast 

Beverage (2) 


Beef Hash 
Biscuit 
Stewed Apples 

Beverage (2) 


Scrambled Eggs 
Sausage Patties 
Nut Bread 

Beverage (2) 


Tuna Salad Sandwich 
Cream Peas 

Beverage (2) 


Corn Chowder 
Hamburgers 
Corn Chips 

Beverage (2) 


Turkey Rice Soup 
German Pota to Salad 
Cheddar Cheese Crackers 

Beverage (2) 


Cr. of Pot. Soup 
Beef w/Vegetable 
Biscuit 
Cauliflower 

Beverage (2) 


Cr. of Pea Soup 
Sliced Beef 
Stewed Peaches 
Brownie 

Beverage (2) 


Vegetable Beef Barley 
Soup 

Meal Loaf 
Macaroni & Cheese 
Crackers 

Beverage ( 2) 


CREWMAN C 
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Day 1, 6, 10.5 

Day 2, 7 

Day 3, 8 

Day 4 , 9 

Day 5, 10 

BREAKFAST 

Instant Breakfast 
Shredded Wheat- 
Milk 

Blueberries 

Muffin 

Beverage (1) 

Tomato Juice 
Creamed Chicken on 
Toast 

Blueberries 
Beverage ( 1) 

Scrambled Eggs 
Sausage Patties 
Nut Bread 

Beverage '(2) 

Instant Breakfast 
Cornflakes -Mi lk 
Blueberries 
Toast 

Beverage (2) 

Instant Breakfast 
Grape Nuts-Milk 
Strawberries 
Muffin 

Beverage (1) 

LUNCH 

Boston Clam 
Chowder 

Frankfurters in 
Bun 

Chicken BBQ Sandwich 
Broccoli 

Beverage (2) 

Cr. of Pot. Soup 
Hot Beef Sandwich 

Beverage (2) 

Pea Soup 
Beef Stew 
Dinner Rolls 
Fudge 

Beef Bouillon 
Macaroni & Beef 
Asparagus 

Fudge 


Beverage (2) 



Beverage (2) 

Beverage (1) 

DINNER 

Turkey Rice Soup 
Macaroni & Cheese 
Bacon Wafers 
Asparagus 

Beverage (2) 

Chicken Bouillon 
Veal Scallopini 
Parslied Rice 
Wax Beans 
Candy 

Beverage (1) 

Cr. of Asparagus Sp. 

Corned Beef 

Cr* of Pot. & Onions 

Biscuit 

Beverage (2) 

Corn Chowder 
Roast Breast of 
Chicken 

Stewed Peaches 
Fruit Cake 

Beverage (2) 

Cr. of Pot. Soup 
Beef w/Vegetable 
Biscuit 
Cauliflower 

Beverage (2) 


CREWMAN T) 
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MISSION IV 

Crew Size 4 

Mission Length 10.5 days 
Menu Cycle 6 
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CREWMAN A 


Day 1, 7 


Day 2, 6 


Day 3, 9 


Day 4, 10 


Day 5, L0.5 


BREAKFAST Fruit Cocktail 

Beef Hash 
Biscuit 

Beverage (2) 


Instant Breakfast 
Cornf lakes-Mllk 
Blueberries 
Toaat 

Beverage (2) 


Beef Hast) 
Toast 

Applesauce 
Beverage (2) 


Oatmeal-Mi Ik 
Dried Fruit & Nuts 
Cheese Omlet 

Beverage (2) 


Spice Oata-Milk 
Dried Fruit b Nuts 
Omlet with ham 

Beverage (2) 


LUNCH 


Chicken BBQ Sandwich 
Broccoli 

Beverage (2) 


Lemonade 
Chili w/Heat 
Crackers 

Peach Ambrosia w/Pecans 


Beef Bouillon 
Macaroni and Beef 
Asparagus 
Fudge 


Beverage (1) 


Beverage (1> 


Beef and Rice 
Green Beans 
Fruit Cake 

Beverage (2) 


Cream of Potato Soup 
Hot Beef Sandwich 

Beverage (2) 


DINNER Fruit Cocktail 

Hnm Slice 
Creamed potatoes 
Gingerbread 

Beverage (2) 


Shrimp Cocktail 
Beef and Gravy 
Mashed Potatoes 
Nuts 

Beverage (2) 


Turkey Rice Soup 
Beef v/Cravy 
Hi scut is 
Peas 

Beverage (2) 


Shrimp Cocktail 
Beef w/Vegetables 
Caul 1 1 lower 
Cooklea 

Beverage (2) 


Cream of Pea Soup 
Pot Roast of Beef 
Sliced Potatoes 
Dried Frutt 

Beverage (2) 


Day 6 


Beef Hash 
B1 scult 
Stewed Apples 

Beverage (2) 


Lobster Bisque 
Cracker a 

Peach Ambrosia w/Pecam 
Beverage (2) 


Beef Bouillon 
Chicken Cacciatorie 
Par s li ed Rice 
Wa* Be ana 
Fruitcake 

Beverage (2) 
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CREWMAN B 


Day 1, 7 


Day 2, 8 


Day 3, 9 


Day 4. 10 


D«v 3, 10,5 


BREAKFAST 

Instant Breakfast 
Cornf lakea-Mi lk 
Blueberries 

Apple Sauce 
Canadian Bacon 

Scrambled Eggs 
Bacon Water 
Applesauce 


Toast 

Beverage (2) 

Beverage (2) 


Beverage (21 




Toaated Oats-Hilk 
Dried Fruits t. Nuts 
Chicken Omlet 

Beverage (2) 


Toamco Juice 

Cr. Chicken on Toast 

3lueberrleH 

Beverage (2) 


LUNCH 


Cream of Potato Soup 
Beef Stew w/Crackers 
Cingerbread 

Beverage (2) 


Tuna Salad Sandwich 
Cream Peas 

Beverage (2) 


Chicken MI1Q Sandwich 
Broccol 1 

Beverage (2) 


Turkey A la King 
over Biscuits 
Cauliflower 
Gingerbread 

Beverage (2) 


CI'Lcken Bouillon 
Beef & Rice 
Brussel Sprouts 
Dried Fruit & Nuts 

Beverage (1) 


DINNER 


Turkey Rlcc Soup 
Macaroni k. Cheese 
Bacon Wafers 
Asparagus 

Beverage (2) 


Chicken Bouillon 
Po.k d. Scalloped 
Potatoes 
Stewed Apples 
Green Beans 
Nut Bread 

Beverage ( 1) 


Cream uf Celery Soup Fruit Cocktail 

Lobster Call or Baked Ham Slice 

Kish Fillet Creamed Potatoes 

Stewed Tomatoes Gingerbread 

Fruit Cake 

Beverage (21 

Beverage <2> 


Beef Bout lion 
Pot Roast 
Mashed Potatoes 
Asparagus 
Nut Brc-ad 


Beverage (1) 


Day 6 


Scrambled Eggs 
Sausage Patties 
Nut Bread 

Beverage (2) 


Cream of Tomato Soup 
German Potato Salad 
Fudge 

Beverage (2) 


Veg. v/Rice Soup 
Roast Beef w/ 
Mushrooms 
Mashed Potatoes 
Fudge 

Beverage (2) 
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CREWMAN C 



Day 1, 7 

Day 2, 8 

Day 3, 9 

BREAKFAST 

Oatmeal-Milk 
Dried Fruit & Nut# 
Cheese Onlet 

Beverage (2) 

Ctalet w/Chlcken 
Cinnamon Toast 
Grits 

Beverage (2) 

Instant Breakfast 
Shredded Wiicat»Mllk 
Blueberries 
Mufiin 

Beverage (1 ) 

LUNCH 

Boston Clsm Chowder 
Frankfurters In Bun 

Beverage (2) 

Chicken Stew w/ 
Biscuits 
Blueberries 
Gingerbread 

Pea Soup 
Beef Sceu 
Dinner Rolls 
Fudge 



Beverage (2) 

Beverage 12) 

dinner 

Chicken Bouillon 
Pork A Scalloped 
Potatoes 
Stewed Apples 
Creen Beans 
Nut Bresd 

Shrimp Cocktail 
Beef w/Vcgetables 
Caul l flower 
Cookies 

Beverage <2) 

Beef Bouillon 
Chicken Caeclatorle 
Parslled Rice 
Wax tacens 
Fruitcake 


Beverage <2) 


Beverage (l) 
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Day 4, 10 Day 5, 10.5 Day 6 


Toasted Oata-Milk Cream of Wheat-Milk Beef hash 

Dried Fruits & Nuts Dried Fruit 6 Nuts Toast 

Chicken OcUct Scrambled Eggs Applesauce 

Beverage (2) Beverage (2) Beverage (2) 


Beef Boull Ion 
Macaroni and Beef 
Asparagus 
Fudge 

Beverage (1) 


Cream of Celery Soup 
Lobster Tati or Baked 
Kish Fillet 
Stewed Tomatoes 
Fruit Cake 

Beverage (2) 


Chicken B8Q Sandwich 
Broccoli 

Beverage (2) 


Cratiberry/Apple Juice 
Breaded Pork Chop 
Mashed Sweet Potatoes 
Asparagus 
Gingerbread 

Bc-veroge (1) 


rtomaine Soup 
Pork Chop Sucy over 
Kite 
Cookies 

Beve rage (2) 


Fruit Cocktail 
IU.ti Slice 
Creamed Potatoes 
Clng’-rhread 

Beverage 12 ) 



CREWMAN D 



Day 1. 7 

Day 2, 8 

Day 3 , 9 

Day 4, 10 

Day 5. 10.5 

Day 6 

BREAKFAST 

Oatnesl-Milk 
Dried Fruits A Nut* 
Cheese Omlet 

Beverage (2) 

Instant Breakfast 
Rice Krlsplea-Ml lk 
Strawberries 
Toast 

Beverage (l) 

Instant Breakfast 

Shredded Uheat-Kilk 
Blueberries 
Mu f'fln 

Beverage (1) 

Apple Sauce 
Canadian bacon 
Biscuit 

Beverage (1) 

Scrambled Eggs 
Bacon Wafer 
Raspberries 

Beverage (2^ 

Apple Sbucc 
C anadian Bacon 
Toes t 

Beverage (2) 

LUNCH 

Turkey A King 

over biscuit* 
Cauliflower 
Gingerbread 

Beef Bouillon 
Macaroni A Beef 
Asparagus 
Fudge 

Chicken BBQ Sandwich 
Brocol 11 

Beverage (2) 

Chili w/Meac 
Cheddar Cheese Crax 
Apricots 

Beverage (2) 

Chicken Salad 
Sandwich 
Cream (lorn 

Beverage (2) 

Hot Turkey Sandwich 
Cream Corn 
Dry Fruit 

Beverage (2) 


Beverage (2> 

Beverage (1) 





DINNER 

Chicken u/Gravy 
Mashed Sweet Potatoes 
Wax Beans 
Fudge 

Beverage (2) 

Beef Bouillon 
Chicken Caccifltorie 
Parslied Rice 
Wax Beans 
Fruitcake 

Beverage(2) 

Cranhe rry/Apple Juice 
Breaded Pork : Chop 
Mashed Sweet Potatoes 
Asparagus 
Gingerbread 

Beverage (1) 

Chicken Bouillon 
Veal Seallopint 
Parslied Rice 
Wax Beans 
Candy 

Beverage (1) 

Fruit Cocktail 
llam Slice 
Creamed Potatoes 
Gingerbread 

Beverage (2) 

Chicken Bouillon 
Pork A Scalloped 
Potatoes 
Stewed Apples 
Green Beans 
Nut Bread 

Beverage (l) 
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MISSION 


Crew Sis’:© 


Mission Length 


Menu Cycle 


4 

10,5 days 
7 days 
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CREWMAN A 



Day l, 8 

Day 2. 9 

Day 3, 10 

Day 4, 10.5 

nay 5 

Day 6 

Day 7 

BREAKFAST 

Apple Sauce 
Canadian Bacon 
Toast 

Beverage (2) 

Tomato Juice 
Creamed Chicken on 
Toast 

Blueberries 
Beverage (2) 

Scrambled Eggs 
Bacon Wafer 
Applesauce 

Beverage (2) 

Instant Breakfast 
Shredded Wheat-Milk 
Blueberries ' 

Muffin 

Beverage (1) 

Scrambled Eggs 
Sausage Pattiea 
Nut Bread 

Beverage (2) 

Scrambled Eggs 
Sausage Patties 
Cinnamon Toast 

Beverage (2) 

Fruit Cocktail 
Beef Hash 
Biscuit 

Beverage (2) 

LUNCH 

Hot Turkey Sandwich 
Cream Corn 
Dry Fruit 

Beverage (2) 

Tuna Salad sandwich 
Cream Pea a 

Beverage (2) 

Lemonade 
Macaroni {» Beef 
vanilla Pudding 

Beverage (l) 

Turkey A la King 
over Biscuits 
Cauliflower 
Gingerbread 

Beverage (2) 

Chicken Stew w/ 
Biscuit s 
Blueberries 
Gingerbread 

Beverage (2) 

Spaghett 1 
Green Beans 
Fruitcake 

Beverage (2) 

Lobster Bisque 
Dinner Rolls 
Choc. Pudding 

Beverage (2) 

dinner 

Veg. Beef Barley 
Soup 

Heat Loaf 
Kaearoni A Cheese 
Crackers 

Beverage (2) 

Roast Beef w/ 
Mush rooms 
Mashed Potatoes 
Carrots 
Fruitcake 

Beverage (2) 

Cr. of Mushroom 
Soup 

Roast of Breast 
Chicken 
Spinach 
Dried Fruit 

Beverage (2) 

Beef Bouillon 
Chicken Cacclatorle 
of parstied Rtcc 
Uax Beans 
Fruitcake 

Beverage (2) 

Beef Stroganoff w/ 
Noodles 
Wax Beans 
Biscuits 
Cherries 

Beverage (2) 

Beef Seroganoff 
Buttered Pasta 
Toast 

Choc. Pudding 
Beverage (2) 

Shrimp Cocktail 
Beef and Gravy 
Mashed Potatoes 
Nuts 

Beverage (2) 
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-V 


BREAKFAST 


LWCH 


DINNER 


CREWMAN B 


Day 1. 6 

Day 2, 9 

Day 3, 10 

Day 4. 10.5 

Day 5 

Day 0 

Day 7 

Inatant Breakfast 
Rice Krlepie»*WUk 
Stravberrle* 
loast 

Beverage (1) 

Scrambled Egge 
, Bacon wafer 
Applesau.se 

Beverage (2) 

Tomato Juice 
Creamed chicken on 
Toast 

Blueberries 
Beverage (l) 

OatmeHl-Milk 
Dried Fruit 4 Nuts 
Cheese Omlet 

Beverage (2) 

Omlet w/Chicken 
Cinnamon Toast 
Crlt3 

Beverage (2) 

Apple Sauce 
Canadian Bacon 
Biscuit 

Beverage (2) 

Instant Breakfast 
Cornf lakes-.Milh 
P,1 ueberrtes 
Tnas t 

Beverage (2) 

Chicken Stew w/ 
Biscuits 
Blueberries 
Clnserbresd 

Beverage (2) 

RDojolne Soup 
pork Chop Suey 
over Rice 
Cookies 

Beverage (2) 

Chill v/Mcet 
Cheddar Cheese Crax 
Apricots 

Beverage (2> 

Turkey Rice Soup 
German Potato Salad 
Cheddar Cheese Crackers 

Beverage (21 

Turkey 4 la Ring 
over Biscuits 
Cauliflower 
Gingerbread 

Beverage (2) 

Chicken BBQ Sandwich 
Broccoli 

Beverage (2) 

Chicken Bouillon 
Beef 4 Rice 
Brussel Sprouts 
Dried Fruit 4 Nut 

Beverage fl) 

Chicken Bouillon 
Veal Scslloplni 
PursHed Rice 
Wax Beans 
candy 

Beverage (1) 

Cr. of Celery Soup 
Lobster Tall or Baked 
Vlah Fillet 
Stewed Tomatoes 
Fruit Coke 

Beverage (2) 

Roast Beef w/ 
Mushrooms 
Mashed Potatoes 
Carrots 
Fruitcake 

Beverage (2) 

Shrimp Cocktail 
Beef v/vcgctables 
Caul if lower 
Cookica 

Beverage (2) 

Turkey Rice Soup 
Macaroni 4 Cheese 
Bacon Wafers 
Asparagus 

Beverage (2) 

Veg. Beef Barley 
Soup 

Meat Loaf 
Macaroni 4 Cheese 
Crackers 

Beverage (2) 

Cr. of Pea Soup 
Pot Roast of Beef 
Sliced Potatoes 
Dried fruit 

Beverage (2) 


- .156 - 



CREWMAN C 



Day I, 8 

Day 2, 9 

Day 3, 10 

Day 4, 10.5 

Day 5 

Day 6 

Day ^ 

breakfast 

Tomato Juice 
Creamed Chicken 
on Toast 

Beef Hash 
Toe at 

Applesauce 

Oatmeal-Milk 
Dried Fruit A Nuts 
Cheeeo Omlet 

Omlet w/Chicken 
Cinnamon Toast 
Grits 

Scrambled Eggs 
Bacon wafer 
Applesauce 

Toasted Oata-Milk 
Dried Fruit A Ntlts 
Cheese Omlet 

Spice Oata-Milk 
Dried Fruit A 
Nuts 

Onlet w/Ratn 


Blueberries 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (21 


Beverage (l) 







LUNCH 

Or. of Potato Soup 
Hot Beef Sandwich 

Beverage (2) 

Beef Hash 
Biscuit 
Stewed Apple* 

Beverage (2> 

Beef Bouillon 
Macaroni A Beef 
Asparagus 
Fudge 

Beverage (1> 

Lemonade 
Macaroni A Beef 
Vanilla Pudding 

Beverage (1) 

Chicken Stew w/ 
Bi s cu i t b 
B lueberries 
Gingerbread 

Beverage (2) 

Lobster Bisque 
Crackers 

Peach Ambrosia u/ 
Pe c.a ns 

Beverage (2) 

Lemonade 
Macaroni A Beef 
Vanilla Pudding 

Beverage (l) 

DINNER 

Cr. of Pea Soup 
Sliced Beef 
Stewed Peaches 
Brownie 

Beverage (21 

Chicken Bouillon 
Pork A Scalloped 
Potatoes 
Stewed Apples 
Green Beans 
Nut Bread 

Beverage (1) 

Beef Stroganoff 
Buttered Pasta 
Toast 

Chocolate Pudding 
Beverage (2> 

Beef Bouillon 
Ham Loaf 
Yarns 
Peas 

Nut Bread 
Beverage (1) 

Chicken w/ Gravy 
Mashed Sweet Potatoes 
Uax Beana 
Fudge 

Beverage (2) 

Cr. of Mushroom 
Soup 

Roast Breast oT 
Chicken 
Spinach 
Dried Fruit 

Beverage (2f 

Cr. of Pot. Sou 
Beef v/Veg. 
Rlscul t 
Caul 1 flower 

Beverage (21 
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CREWMAN D 



Day 1, 8 

Day 2, 9 

Day 3, 10 

Day U, 10.5 

Day 5 

Day 6 

Day 7 

BREAKFAST 

Beef R*»b 
Toast 

Applesauce 
Beverage (2) 

Instant Breakfast 
Cornflakes -Ml IV. 
Blueberries 
Bacon Wafers 

Beverage (2) 

Scrambled Eggs 
Bacon Wafer 
Applesauce 

Beverage (2) 

Tomato Juice 
Creamed Chicken On 
Toast 

Blueberries 
Beverage (1) 

Instant Breakfast 
Rice Krlapies-Kllk 
Strawberries 
Toast 

Beverage (1) 

Scrambled Egg 
Sausage Patties 
Cinnamon Toast 

Beverage (2) 

Fruit Cocktail 
Beef Hash 
Biscuit 

Beverage (2) 

LUNCH 

Beef Bouillon 
Macaroni U Beef 
Aaparagua 
Fudge 

Turkey A la King 
over Blaculta 
Cauliflower 

Clngerbread 

Chicken Bouillon 
Beef b Rice 
Bruacel Sprouts 
Dried Fruit & Nuts 

Boston Clam Chowder 
Frankfurters In Bun 

Beverage (2) 

Corn Chowder 
Hamburge rs 
Corn Chips 

Beverage (2) 

Hot Turkey Sandwich 
Cream Corn 
Dry Fruit 

Beverage (2) 

Pineapple Juice 
Spaghetti v/ Meat 
Sauce 

Creen Beans 
Beef Jerky 


Beverage (1) 

Beverage (2) 

Beverage (l) 




Beverage (l ) 

DINNER 

Beef Bouillon 
Chicken Cacclatorle 
Perilled Rice 
Wax Beana 
Fruitcake 

Beverage (2) 

Cr. of Asparagus Soup 
Corned Beef 
Cream of Potato & 
Onions 
Biscuit 

Beverage (2) 

Beef Bouillon 
Ham Loaf 
Yams 
Peas 

Nut Bread 
Beverage (1) 

Chicken Bouillon 
Veal In BBQ Sauce 
Mashed Potatoes 
Dried Fruit 

Beverage (2) 

Cr. of Mushroom Soup 
Roast of Breast of 
Chicken 
Spinach 
Dried Fruit 

Beverage (2) 

Beef Stroganoff 
Buttered Pasta 
Toast 

Chocolate Pudding 
Beverage (2) 

Turkey Rice Soup 
Macaroni & 

Cheese 

Bacon Wafers 
Asparagus 

Beverage (2) 
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MISSION VI 


Crew Size 
Mission Length 


6 

7 days 


Menu Cycle 


3 days 



CREWMAN A 


Day 1, 4, 7 


Beef Hash 
Biscuit 
Stewed Apples 

Beverage (2) 


Beef Bouillon 
Macaroni and Beef 
Asparagus 
Fudge 

Beverage (1) 


Cream of Mushroom Soup 
Roast of Breast of 
Chicken 
Spinach 
Dried Fruit 

Beverage (2) 


Day 2, 5 


Scrambled Eggs 
Bacon Wafer 
Raspberries 

Beverage (2) 


Corn Chowder 
Hamburgers 
Corn Chips 

Beverage (2) 


Beef Bouillon 
Chicken Cacciatorie 
Parslied Rice 
Wax Beans 
Fruitcake 

Beverage (2) 


Day 3, 6 


Instant Breakfast 
Cornflakes -Mi lk 
Blueberries 
Toast 

Beverage (2) 


Lemonade 

Macaroni and Beef 
Vanilla Pudding 

Beverage (1) 


Beef Bouillon 
Pot Roast 
Mashed Potatoes 
Asparagus 
Nut Bread 

Beverage (1) 
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BREAKFAST LUNCH DINNER / SNACK 



CREWMAN B 


Day 1, 4, 7 


Scrambled Eggs 
Sausage Patties 
Cinnamon Toast 

Beverage (2) 


Chicken Bouillon 
Beef & Rice 
Brussel Sprouts 
Dried Fruit & Nuts 

Beverage (1) 


Chicken Bouillon 
Veal Scallopini 
Parslied Rice 
Wax Beans 
Candy 

Beverage (1) 


Day 2 , 5 


Beef Hash 
Biscuit 
Stewed Apples 

Beverage (2) 


Romaine Soup 
Pork Chop Suey over 
Rice 
Cookies 

Beverage (2) 


Cream of Potato Soup 
Beef w/Vegetable 
Biscuit 
Cauliflower 

Beverage (2) 


Day 3, 6 


Spice Oats-Milk 
Dried Fruit & Nuts 
Oml et with ham 

Beverage (2) 


Chicken Gumbo w/Rice 
Shrimp Chow' Mein 
Nut Bread 

Beverage (2) 


Roast Beef w/ Mushrooms 
Mashed Potatoes 
Carrots 
Furitcake 

Beverage (2) 
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BREAKFAST LUMC1I DINNER/ SNACK 



CREWMAN C 


Day 1, 4, 7 


Day 2, 5 


Day 3 , 6 


Cheese Omelet 
Bran Muffin 
Strawberries 


Beef Hash 
Toast 

Applesauce 


Tomato Juice 

Creamed Chicken on Toast 
Blueberries 


Beverage (2) 


Beverage (2) 


Beverage (1) 


H 


Boston Clam Chowder 
Frankfurters in Bun 

Beverage (2) 


Chili w/Meat Cream of Tomato Soup \a 
Cheddar Cheese Crax German Potato Salad Jo 
Apricots Fudge 

Beverage (2) Beverage (2) 


Cream of 

Asparagus Soup 

Cream of Potato Soup 

Chicken w/ Gravy 

i« 

Corned Beef 

Beef w/ Vegetable 

Mashed Sweet Potatoes 

j 

j ?7j 

Cream of 

Potato & Onions 

Biscuit 

Wax Beans ; 


Biscuit 


Cauliflower 

Fudge j 

yi 

Beverage 

(2) 

Beverage (2) 

Beverage (2) j 

r 
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CREWMAN D 


Day 1, 4, 7 


Oatmeal -Mi lk 
Dried Fruit & Nuts 
Cheese Omelet 

Beverage (2) 


Lobster Bisque 
Crackers 

Peach Ambrosia w/Pecans 
Beverage (2) 


Cream of Potato Soup 
Beef w/Vegetable 
Biscuit 
Cauliflower 

Beverage (2) 


Day 2 , 5 


Omelet w/ Chicken 
Cinnamon Toast 
Grits 

Beverage (2) 


Cream of Tomato Soup 
German Potato Salad 
Fudge 

Beverage (2) 


Chicken Bouillon 
Veal in BBQ Sauce 
Mashed Potatoes 
Dried Fruit 

Beverage (2) 


Day 3, 6 


Tomato Juice 

Creamed Chicken on Toast j 
Blueberries I 

Beverage (2) ! 


Spaghetti 
Green Beans 
Furitcake 

Beverage (2) 


Chicken w/Gra.vy 
Mashed Sweet Potatoes 
Wax Beans 
Fudge 

Beverage (2) 
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CREWMAN E 


Day 1, 4, 7 

Day 2, 5 

Day 3 , 6 

Omelet w/Chlcken 
Cinnamon Toast 
Grits 

Beef Hash 

Biscuit 

Apricots 

Scrambled Eggs 
Bacon Wafer 
Raspberries 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Cream of Tomato Soup 
German Potato Salad 
Fudge 

Lemonade 
Macaroni & Beef 
Vanilla Pudding 

Spaghetti 
Green Beans 
Fruitcake 

Beverage (2) 

Beverage (1) 

Beverage (2) 

Cream of Potato Soup 
Beef w/Vegetable 
Biscuit 
Cauliflower 

Beverage (2) 

Turkey Rice Soup 
Beef w/Gravy 
Biscuits 
Peas 

Beverage (2) 

Chicken Bouillon 
Veal Scallopini 
Parslied Rice 
Wax Beans 
Candy 

Beverage (1) 


164 


0VKS/u3Mt:ia nouni icvjMvxdS 



CREWMAN F 


Day 1, 4, 7 


Day 2, 5 


Day 3 , 6 


Instant Breakfast 
Shredded Wheat -Mi lk 
Blueberries 
Muffin 

Beverage (1) 


Tomato Juice Cheese Omelet 

Creamed Chicken on Toast Bran Muffin 
Blueberries Strawberries 

Beverage (1) Beverage (2) 


Lobster Bisque 
^ Crackers 

Peach Ambrosia w/Pecans 


Hot Turkey Sandwich 
Cream Corn 
Dry Fruit 


Beverage (2) 


Beverage (2) 


Beef Bouillon 
Macaroni & Beef 
Asparagus 
Fudge 

Beverage (2) 


Corn Chowder 
Roast Breast of 
Chicken 

Stewed Peaches 
Fruitcake 

Beverage (2) 


Shrimp Cocktail 
Beef w/Vegetables 
Cauliflower 
Cookies 

Beverage (2) 


Beef Bouillon I 

Chicken Cacciatoriel 
Parslied Rice 
Wax Beans 
Fruitcake 

Beverage (2) 
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MISSION VII 


Crew Size 6 
Mission Length 7 
Menu Cycle 4 


days 

days 
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Day 1, 5 


Day 2 3 6 


BREAKFAST Scrambled Eggs Scrambled Eggs 

Sausage Patties Sausage Patties 

Cinnamon Toast Nut Bread 

Beverage (2) Beverage (2) 


LUNCH Lemonade Tuna Salad Sandwich 

Chili w/Meat Cream Peas 

Crackers 

Peach Ambrosia w/Pecans Beverage (2) 
Beverage (1) 


DINNER 


Cream of Potato Soup 
Beef w/Vegetable 
Biscuit 
Cauliflower 

Beverage (2) 


Cream of Celery Soup 
Lobster Tail or Baked 
Fish Fillet 
Stewed Tomatoes 
Fruitcake 

Beverage (2) 


CRETAN A 
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Day 3 , 7 


Day 4 


Apple Sauce 
Canadian Bacon 
Biscuit 

Beverage (2) 


Corn Chowder 
Hamburgers 
Corn Chips 

Beverage (2) 


Beef Bouillon 
Chicken Cacciatorie 
Parslied Rice 
Wax Beans 
Fruitcake 


Beef Hash 
Biscuit 
Stewed Apples 

Beverage (2) 


Cream of Potato Soup 
Hot Beef Sandwich 

Beverage (2) 


Cream of Mushroom Soup 
Roast of Breast of 
Chicken 
Spinach 
Dried Fruit 


Beverage (2) 


Beverage (2) 



BREAKFAST 


LUNCH 


DINNER 


Day 1, 5 

Day 2 , 6 

Day 3 , 7 

Day 4 

Instant Breakfast 

Cheese Omelet 

Scrambled Eggs 

Scrambled Eggs 

Shredded Wheat-Milk 

Bran Muffin 

Bacon Wafer 

Sausage Patties 

Blueberries 

Strawberries 

Applesauce 

Nut Bread 

Muffin 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (1) 





Lemonade 

Romaine Soup 

Beef Bouillon 

Hot Turkey Sandwich 

Chili w/Meat 

Pork Chop Suey over Rice 

Macaroni & Beef 

Cream Corn 

Crackers 

Cookies 

Asparagus 

Dry Fruit. 

Peach Ambrosia w/Pecans 

Beverage (2) 

Fudge 

Beverage (2) 

Beverage (1) 


Beverage (1) 



Shrimp Cocktail 

Beef Bouillon 

Beef Bouillon 

Cream of 

Asparagus 

Soup 

Beef and Gravy 

Pot Roast 

Ham Loaf 

Corned Beef 


Mashed Potatoes 

Mashed Potatoes 

Yams 

Cream of 

Potato & 

Onions 

Nuts 

Asparagus 

Peas 

Biscuit 




Nut Bread 

Nut Bread 




Beverage (2) 

Beverage (1) 

Beverage (1) 

Beverage 

(2) 



CREWMAN B 
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Day 1, 5 

Day 2, 6 

Day 3, 7 

Day 4 

BREAKFAST 

Scrambled Eggs 
Sausage Patties 
Cinnamon Toast 

Scrambled Eggs 
Sausage patties 
Nut Bread 

Beef Hash 
Biscuit 
Stewed Apples 

Scrambled Eggs 
Bacon Wafer 
Raspberries 


Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 

LUNCH 

Beef and Rice 
Green Beans 
Fruitcake 

Beverage (2) 

Pineapple Juice 
Spaghetti w/Meat Sauce 
Green Beans 
Beef Jerky 

Beverage ( 1) 

Turkey Rice Soup 
German Potato Salad 
Cheddar Cheese Crackers 

Beverage (2) 

Chicken Bouillon 
Beef & Rice 
Brussel Sprouts 
Dried Fruit & Nuts 

Beverage (1) 

DINNER 

Cream of Celery Soup 
Lobster Tail or Baked 
Fish Fillet 
Stewed Tomatoes 
Fruitcake 

Beverage (2) 

Roast Beef w/ Mush rooms 
Mashed Potatoes 
Carrots 
Fruitcake 

Beverage (2) 

Corn Chowder 
Roast Breast of Chicken 
Stewed Peaches 
Fruitcake 

Beverage (2) 

Chicken Bouillon 
Pork and Scalloped 
Potatoes 
Stewed Apples 
Green Beans 
Nut Bread 

Beverage (1) 


CREWMAN C 



BREAKFAST 


LUNCH 


DINNER 


Day 1, 5 

Day 2, 6 

Day 3, 7 

Day A 

Apple Sauce 
Canadian Bacon 
Biscuit 

Apple Sauce 
Canadian Bacon 
Toast 

Scrambled Eggs 
Sausage Patties 
Cinnamon Toast 

Scrambled Eggs 
Sausage Patties 
Nut Bread 

Beverage (1) 

Beverage (2) 

Beverage (2) 

Beverage (2) 


Chicken Bouillon 

Pineapple Juice 

Lobster Bisque 

Cream of Potato Soup 

Beef & Rice 

Spaghetti w/Meat Sauce 

Dinner Rolls 

Beef Stew w/Crackers 

Brussel Sprouts 

Green Beans 

Chocolate Pudding 

Gingerbread 

Dried Fruit & Nuts 

Beef Jerky 

Beverage (2) 

Beverage (2) 

Beverage (1) 

Beverage (1) 




Beef Bouillon 

Chicken Bouillon 

Cream of Pea Soup 

Vegetable w/Rice Soup 

Pot Roast 

Veal in BBQ Sauce 

Sliced Beef 

Roast Beef w/Mushrooms 

Mashed Potatoes 

Mashed Potatoes 

Stewed Peaches 

Mashed Potatoes 

Asparagus 

Dried Fruit 

Brownie 

Fudge 

Nut Bread 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (1) 



* 


CREWMAN D 
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Day 1 5 


Day 2 , 6 


BREAKFAST Instant Breakfast 

Cornflakes -Mi lk 
Blueberries 
Bacon wafers 

Beverage (2> 


Scrambled Eggs 
Bacon Wafer 
Raspberries 

Beverage (2) 


LUNCH Hot Turkey Sandwich Cr. Of Potato Soup 

Cfeam Corn Beef Stew w/crackers 

Dry Fruit Gingerbread 

Beverage (2) Beverage < 2 ) 


DINNER Corn Chowder Vegetable w/Rice Soup 

Roast Breast of Chicken Roast Beef w/Mushrooms 
Stewed Peaches Mashed Potatoes 

Fruit Cake Fudge 

Beverage (2) Beverage (2) 


CREWMAN E 
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Day 3, 7 


Scrambled Eggs 
Sausage Patties 
Nut Bread 

Beverage (2) 


Cr. of Potato Soup 
Hot Beef Sandwich 

Beverage (2) 


Cr. of Asparagus Soup 

Corned Beef 

Cr. of Potato & Onions 

Biscuit 

Beverage (2) 


Day 4 


Scrambled Eggs 
Sausage Patties 
Cinnamon cToast 

Beverage (2) 


Lemonade 
Chili w/Meat 
Crackers 

Peach ambrosia w/ Pecans 
Beverage ( 1) 


Beef Bouillon 
Pot Roast 
Mashed Potatoes 
Asparagus 
Nut Bread 

Beverage (1) 



Day 1, 5 


Day 2, 6 


Day 3, 7 


Day 4 


BREAKFAST 

Oatmeal-Milk 
Dried Fruit & Nuts 
Cheese Omlet 

Instant Breakfast 
Shredded Wheat-Milk 
Blueberries 
Muffin 

Instant Breakfast 
Grape Nuts -Milk 
Strawberries 
Muffin 


Beverage (2) 

Beverage (1) 

Beverage (1) 

LUNCH 

Cream of Potato Soup 
Hot Beef Sandwich 

Turkey A la King over 
Biscuits 
Caulif lower 

Lobster Bisque 
Dinner Rolls 
Chocolate Pudding 


Beverage (2) 

Gingerbread 

Beverage (2) 



Beverage (2) 


DINNER 

Beef Bouillon 
Pot Roast 
Mashed Potatoes 
Asparagus 
Nut Bread 

Beef Bouillon 
Ham Loaf 
Yams 
Peas 

Nut Bread 

Beef Strogamoff 
Buttered Pasta 

Toast 

Chocolate Pudding 
Beverage (2) 


Beverage (1) 

Beverage ( 1) 



CREVS-tAN F 
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Apple Sauce 
Canadian Bacon 
Biscuit 

Beverage (2) 


Turkey Rice Soup 
German Potato Salad 
Cheddar Cheese Crackers 

Beverage (2) 


Fruit Cocktail 
Ham Slice 
Creamed Potatoes 
Gingerbread 

Beverage (2) 



MISSION VIII 


Crew Size 6 

Mission Length 7 days 

Menu Cycle 5 days 
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Day 1, 6 


Day 2, 7 


BREAKFAST Fruit Cocktail Cheese Omelet 

Beef Hash Bran Muffin 

Biscuit Strawberries 

Beverage (2) Beverage (2) 


LUNCH Lemonade Cream of Potato Soup 

Macaroni & Beef Hot Beef Sandwich 

Vanilla Pudding 

Beverage (2) 

Beverage (1) 


DINNER Cr. of Potato Soup Cr. of Mushroom Soup 

Beef w/Vegetable Roast Breast of 

Biscuit Chicken 

Cauliflower Spinach 

Dried Fruit 


Beverage (2) 


Beverage (2) 


Day 3 


Day 4 


Day 5 


Apple Sauce 
Canadian Bacon 
Toast 

Beverage (2) 


Turkey Rice Soup 
German Potato Salad 
Cheddar Cheese Cracker 

Beverage (2) 


Scrambled Eggs 
Sausage Patties 
Cinnamon Toast 

Beverage (2) 


Hot' Turkey Sandwich 
Cream Corn 
Dry Fruit 

Beverage (2) 


Instant Breakfast 
Grape Nuts-Milk 
Strawberries 
Muffin 

Beverage (1) 


Pea Soup 
Beef Stew 
Dinner Rolls 
Fudge 

Beverage (2) 


Beef Bouillon 
Chicken Cacciatorie 
Parslied Rice 
Wax Beans 
Fruitcake 

Beverage (2) 


Beef Stroganoff 
Buttered Pasta 
Toast 

Chocolate Pudding 
Beverage (2) 


Turkey Rice Soup 
Macaroni &. Cheese 
Bacon Wafers 
Asparagus 

Beverage (2) 


CREWMAN A 
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Day 1, 6 

Day 2, 7 

Day 3 

Day 4 

BREAKFAST 

Cream of Wheat- 
Mi. 1 k 

Dr. Fruit & Nuts 
Scrambled Eggs 

Beverage ( 2 ') 

Beef Hash 
Biscuit 
Stewed Apples 

Beverage (2) 

Tomato Juice 
Creamed Chicken on 
Toast 

Blueberries 
Beverage (1) 

Scrambled Eggs 
Sausage Patties 
Cinnamon Toast 

Beverage (2) 

LUNCH 

Romaine Soup 
Pork Chop Suey 
over Rice 
Cookies 

Beverage (2) 

Chicken Salad 
Sandwich 
Cream Corn 

Beverage (2) 

Beef and Rice 
Green Beans 
Fruitcake 

Beverage (2) 

Cr. of Potato Soup 
Beef Stew w/Crackers 
Gingerbread 

Beverage (2) 

DINNER 

Chicken Bouillon 
Veal Scallopini 
Parslied Rice 
Wax Beans 
Candy 

Beverage (1) 

Cr. of Celery Soup 
Lobster Tail or Baked 
Fish Fillet 
Stewed Tomatoes 
Fruitcake 

Beverage (2) 

Chicken Bouillon 
Veal in BBQ Sauce 
Mashed Potatoes 
Dried Fruit 

3everage (2) 

Chicken Bouillon 
Pork &. Scalloped 
Potatoes 
Stewed Apples 
Green Beans 
Nut Bread 

Beverage (1) 


GRESHAM P> 


Day 5 


Scrambled Eggs 
Sausage patties 
Nut Bread 

Beverage (2) 


Lemonade 
Chili w/Meat 
Crackers 

Peach Ambrosia w/ Pecans 
Beverage (1) 


Cranberry/ Apple Juice 
Breaded Pork Chop 
Mashed Sweet Potatoes 
Asparagus 
Gingerbread 

Beverage ( 1) 


175 




Day 1, 6 

Day 2, 7 

Day 3 

Day 4 

Day 5 

BREAKFAST 

Scrambled Eggs 
Bacon Wafer 
Raspberries 

Scrambled Eggs 
Sausage Patties 
Nut Bread 

Cheese Omelet 
Bran Muffin 
Strawberries 

Beef Hash 
Biscuit 
Stewed Apples 

Scrambled Eggs 
Sausage Patties 
Cinnamon Toast 


Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 


LUNCH 

Spaghetti 
Green Beans 
Fruitcake 

Beverage (2) 

Lobster Bisque 
Crackers 

Peach Ambrosia w/ 
Pecans 

Beverage (2) 

Lemonade 
Chili w/Meat 
Crackers 

Peach Ambrosia w/ 
Pecans 

Beverage (1) 

Hot Turkey Sandwich 
Cream Corn 
Dry Fruit 

Beverage (2) 

Turkey A la King over 
Biscuits 
Cauliflower 
Gingerbread 

Beverage (2) 

DINNER. 

Fruit Cocktail 
Ham Slice 
Creamed Potatoes 
Gingerb read 

Beverage (2) 

Beef Stroganoff w/ 
Noodles 
Wax Beans 
Biscuit 
Cherries 

Beverage (2) 

Roast Beef w/Mushrooms 
Mashed Potatoes 
Carrots 
Fruitcake 

Beverage (2) 

Chicken Bouillon 
Veal Scallopini 
Parslied Rice 
Wax Beans 
Candy 

Beverage (1) 

Cranberry/Apple Juice 
Breaded pork Chop 
Mashed Sweet potatoes 
Asparagus 
Gingerbread 

Beverage (1) 


CREWMAN C 
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Day 1, 6 

Day 2, 7 

Day 3 

Day 4 

BREAKFAST 

Cheese Omelet 
Bran Muffin 
Strawberries 

Oatmeal-Milk 
Dr.' Fruit & Nuts 
Cheese Omelet 

Toasted Oats L Milk 
Cr. Fruit & Nuts 
Chicken Omelet 

Apple Sauce 
Canadian Bacon 
Biscuit 


Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 

LUNCH 

Turkey A la king 

over Biscuits 
Cauliflower 
Gingerbread 

Beverage (2) 

Tuna Salad Sandwich 
Cream Peas 

Beverage (2) 

Cr. of Potato Soup 
Hot Beef Sandwich 

Beverage (2) 

Corn Chowder 
Hamburgers 
Corn Chips 

Beverage (2) 

DINNER 

Cr. of Potato Soup 
Beef w/Vegetable 
Biscuit 
Cauliflower 

Chicken w/Gravy 
Mashed Sweet Potatoes 
Wax Beans 
Fudge 

Fruit Cocktail 
Kam Slice 
Creamed Potatoes 
Gingerbread 

Cream of Potato Soup 
Beef w/Vegetable 
Biscuit 
Cauliflower 


Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 


CREWMAN D 


Day 5 

Fruit Cocktail 
Beef Hash 

Biscuit 
Beverage (2) 


Chicken Gumbo w/Rice 
Shrimp Chow Mein 
Nut Bread 

Beverage (2) 


Cr. of Mushroom Soup 
Roast Breast of Chicken 
Spinach 
Dried Fruit 

Beverage (2) 
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Day 1, 6 


Day 2, 7 


5REAKFAST Omelet w/ Chicken Beef Hash 

Cinnamon Toast Toast 

Grits Applesauce 

Beverage (2) Beverage (2) 


jUNCH Pea Soup Cream of Tomato Soup 

Beef Stew German Potato Salad 

Dinner Rolls Fudge 

Fudge 

Beverage (2) 

Beverage (2) 


DINNER Corn Chowder Cr. of Asparagus Soup 

Roast Breast of Corned Beef 

Chicken Cr. of Potato & Onions 

Stewed Peaches Biscuit 

Fruitcake 


Beverage (2) 


Beverage (2) 


Day 3 


Day 4 


Day 5 


Scrambled Eggs 
Sausage Patties 
Nut Bread 

Beverage (2) 


Chili w/Meat 
Cheddar Cheese Crax 
Apricots 

Beverage < 2 ) 


Beef Stroganoff 
Buttered Pasta 
Toast 

Chocolate Pudding 
Beverage (2) 


CREWMAN E 


Instant Breakfast 
Cornf lakes-Milk 
Blueberries 
Bacon Wafers 

Beverage (2) 


Chicken Stew w/ 
Biscuits 
Blueberries 
Gingerbread 

Beverage (2) 


Cream of Pea Soup 
Sliced Beef 
Stewed Peaches 
Brownie 

Beverage (2) 


Cheese Omelet 
Bran Muffin 
Strawberries 

Beverage (2) 


Corn Chowder 
Hamburgers 
Corn Chips 

Beverage (2) 


Turkey Rice Soup 
Beef w/Gravy 
Biscuits 
Peas 

Beverage (2) 
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Day 1, 6 

Day 2, 7 

Day 3 

Day 4 

Day 5 

BREAKFAST 

Scrambled Eggs 
Bacon Wafer 
Applesauce 

Beef Hash 

Biscuit 

Apricots 

Scrambled Eggs 
Bacon Wafer 
Raspberries 

Apple Sauce 
Canadian Bacon 
Biscuit 

Apple Sauce 
Canadian Bacon 
Biscuit 


Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage ( 1) 


LUNCH 


Spaghetti 
Green Beans 
Fruitcake 

Beverage (2) 


Lobster Bisque 
Crackers 

Peach Ambrosia w/ Pecans 
Beverage (2) 


Chicken BBQ Sandwich 
Broccoli 

Beverage (2) 


Lemonade 
Chili w/Meat 
Crackers 

Peach Ambrosia w/ 
Pecans 


Tuna Salad Sandwich 
Cream Peas 

Beverage (2) 


Beverage (1) 


DINNER Beef Bouillon Beef Bouillon Beef Bouillon 

Pot Roast Chicken Cacciatorie Ham Loaf 

Mashed Potatoes Parslied Rice Yams 

Asparagus Wax Beans Peas 

Nut Bread Fruitcake Nut Bread 

Beverage (1) Beverage (2) Beverage (1) 


Cr. Of Pea Soup Cr. of Potato Soup 

Pot Roast of Beef Beef w/Vegetable 

Sliced Potatoes Biscuit 

Dried Fruit Cauliflower 

Beverage (2) Beverage (2) 


CREWMAN F 
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MISSION IX 


Crew Size 
Mission Length 
Menu Cycle 


6 

7 days 
6 days 
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CREWMAN A 



Pay t, 7 

Day 2 

Day 3 

Day 4 

Day 5 

Day 6 

BREAKFAST 

Instant Breakfast 
Crape Nuts-Wlk 
Strawberries 

Instant BrcakEast 
Shredded Wheat-Milk 
Blueberries 

Cheese Omelet 
Bran Muffin 
Strawberries 

Scrambled Eggs 
Bacon Wafer 
Applesauce 

Prul t Cocktail 
Beef Hash 
Biscuit 

Cream of Wheat -Ml lk 
Dried Frui l 4 Nuts 
Scrambled Eggs 


Huf f In 

Muffin 

Beverage (21 

Beverage (2) 

Beverage (2) 

Beverage (2) 


Beverage (1) 

Beverage (l) 





LUNCH 

Rotnalne Soup 
Pork Chop Suey aver 
Kl ce 
Cookies 

Cr. of Potato Soup 
Beef Stew w/Crackere 
Gingerbread 

Beverage (21 

Chill w/Meac 
Cheddar Cheese Crax 
Apricots 

Beverage (2) 

Lobster Bisque 
Crackers 

Poach Ambrosia w/ Pecans 
Beverage (2) 

Boston Clam Chowder 
Frankfurters in Bun 

Beverage (2) 

Hot Turkey Sandwich 
Cream Corn 
Dry Fruit 

Hove rage (21 


Beverage (2> 






PINNER 

Turkey Rice Soup 
Beef w/Gravy 
Blsculta 
Pea a 

Beverage (2) 

Corn Chowder 
Roast Breast of 
Chicken 

Stewed Peaches 
Fruitcake 

, Beverage (2> 

Cream of Celery Soup 
Lobster Tail or Baked 
Pish Pi lltt 
Stewed Tomatoes 
Frtii tcake 

Beverage (2) 

Roast Beef v/ Mush rooms-. 
Mashed Potatoes 
Carrots 
Prul tcake 

Beverage (2) 

Beef Houi L Lon 
llJi.i Loaf 
Yams 
Peas 

Nut Broad 
Beverage (11 

Cr. o£ Asparagus Soup 
Corned Beef 
Cr. of Pot pro f, Onion 
Hiscul t 

Beverage (21 
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CREWMAN B 



Day l, 7 

Day 2 

Day 3 

Day U 

Day 5 

Day 6 

breakfast 

Apple Sauce 
Canadian Bacon 
BLacult 

Beverage (2) 

Fruit Cocktail 
Beef Hash 
Blsuclt 

Beverage (2) 

Scrambled Eggs 
Bacon Wafer 
Applesauce 

Beverage {2) 

y 

Apple Sauce 
Canadian Bacon 
Toast 

Beverage (2) 

Tomato Juice 

Cr. Chicken on Toast 

31uehorrles 

Beverage (l) 

Omelet w/ Chicken 
Cinnamon Toast 
Grits 

Beverage (2) 

LUNCH 

Chicken Bouillon 
Beef and Rice 
Brussel Sprouta 
Dried Furlt & Nuta 

Turkey A la King 

over Biscuits 
Caull flower 
Clngerbread 

Chicken Salad Sandwich 
Cream Corn 

Beverage (2) 

Beef and Rice 
Green Beans 
Fruitcake 

Beverage (2) 

l/ibscer Bisque 
Crackers 

Peach Ambrosia w/Pecans 
Beverage (2) 

Cream of Tomato Soup 
German Potato Salad 
Fudge 

Beverage (2) 


Beverage ( 1> 

Beverage (2) 





DINNER 

Chicken w/Crevy 
Mashed Sweet Potatoes 
Wax Beans 
Fudge 

Beverage (2) 

Beef Bouillon 
Pot Roast 
Mashed Potatoes 
Asparagus 
Nut Bread 

Beverage (1) 

Veg. Beet Barley Soup 
Meat Loaf 
Macaroni & Cheese 
Crackers 

Beverage (2) 

Cr. of Pea Soup 
Pot Rob a t of Beef 
Sliced potatoes 
Dried Fruit 

Beverage (2) 

Chicken Boul 1 ton 
Veal Seal lopi nL 
Parslled Rice 
Wax Beans 
Candy 

Beverage ll) 

Cream of Pea Soup 
Sliced Beef 
Steuc-d Peaches 
Brownie 

Beverage (2) 
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CREWMAN C 



Day 1, 7 

Day 2 

Day 3 

BREAKFAST 

Cream of Wheat-Milk 
Dried Fruit & Nuts 
Scrambled Eggs 

Tomato Juice 

Cr, Chicken on Toast 

Blueberriea 

Omelet w/Chlcken 
Cinnamon Toast 
Grits 


Beverage (2) 

Beverage (1) 

Beverage (2) 


LUNCH 


Chill v/Meat Cr, of Tomato Soup 

Cheddar Cheese Cra* German Potato Salad 

Apricots pudge 

Beverage (2) Beverage (2) 


Pea Soup 
Beef Stew 
Dinner Rolls 
Fudge 

Beverage (2) 


DINNER Beef Bouillon 

Ham Loaf 
Yams 
Peas 

Nut Bread 
Beverage (1) 


Turkey Rice Soup 
Macaroni & Cheese 
Bacon Wafers 
Asparagus 

Beverage (2) 


Turkey Rice Soup 
Beef v/ Gravy 
BUcutte 
Peas 

Beverage(2) 
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Day 4 Day 5 Day 6 


Scrambled Eggs 
Sausage Patties 
Cinnamon Toast 

Beverage (2) 


Chicken Stew w/ 
Biscuits 
Blueberries 
Gingerbread 

Beverage (2) 


Beef Scroganoff 
Buttered Pasta 
Toast 

Chocolsce Pudding 
Beverage (2) 


Oatmeal-Milk 
Dried Fruit & Nuts 
Cheese Omelet 

Beverage (2) 


Lobster Bisque 
Crackers 

Poach Amhrosla «/ 
Pecans 

Beverage (2) 


Beef Stroganoff */ 
Noodles 
Wax Beans 
Blacult 
Cherriea 

Beverage (2) 


Apple Sauce 
Canadian Bacon 
Biscuit 

Beverage (2) 


Turkey i la King over 
Biscuits 
Cau lift owe r 
Cinge rbread 

Beverage (2) 


Cr. of Mushroom Soup 
Roast Breast of 
Chicken 
Spinach 
Dried Fruit 

Beverage (2) 



CREWMAN D 



Day 1. 7 

Day 2 

Day 3 

BREAKFAST 

Inatant Breakfaat 
Corn flake# “Ml lk 
Blueberrlea 
Toa#t 

Beverage (2) 

Scrambled Egga 
Bacon Wafer 
Raspberries 

Beverage (.2) 

Omelet w/Chicken 
Cinnamon Toast 
Grits 

Beverage (2) 

LUNCH 

Beef Bouillon 
Macaroni & Beef 
Asparagus 
Fudge 

Beverage (1) 

Chicken Stew w/ 
Biscuits 
Blueberries 
Gingerbread 

Beverage (21 

Cr, of Tameto Soup 
German Potato Salad 
Fudge 

Beverage (2> 

DINNER 

Beef Bouillon 
Chicken Cecclatorie 
Parslled P.lce 
Wax Beana 
Fruitcake 

Beverafce (2) 

Veg, Beef Barley Soup 
Meat I.oaf 
Macaroni & Cheese 
Crackers 

Beverage (2) 

Cr. of Celery Soup 
Lobster Tail or Baked 
Fish Fillet 
Strved Tomatoes 
Fruitcake 

Beverage (21 
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Day 4 


Scrambled Eggs 
Bacon Wafer 
Applesauce 

Beverage (2) 


Chicken HBQ Sandwich 
Broccoli 

Beverage (2) 


Ves v/Rice Soup 
Roast Beef v/Mushrooms 
Mashed Potatoes 
Fudge 


Day 5 


Reef H«sh 
Bis cul t 
Apricots 

Beverage (2) 


Chicken Gumbo w/Rice 
Shrimp Chow Mein 
Nut Bread 

beverage (2> 


Cream of Pea Soup 
Sliced Beef 
Stewed Peaches 
R rown 1 « 


Day 6 


Toasted 0at8*Kilk 
Dr. Fruit 4. Nuts 
Chicken Omelet 

Beverage (2) 


Turkey a la King 

over Bi scui t s 
Cauil flower 
Gingerbread 

Beverage (2) 


Shrimp Cocktail 
Beef v/Vegetablea 
Cauliflower 
Cookie a 


Beverage (2) 


beverage (.2) 


Beverage (21 



CREWMAN E 



Day l, 7 

Day 2 

Day 3 

BREAKFAST 

Toasted Oat a -Mi lk 
Dr, Fruit & Nut* 
Chicken Omelet 

Cheese Omelet 
Bran muffin 
Strawberries 

Applesauce 
Canadian Bacon 
Toast 


Beverage (2) 

Beverage (2) 

Beverage (2) 


LUNCH 


Chicken Salad Sandwich 
Cream Corn 

Beverage £2) 


Turkey 4 la King 

over Biscuits 
Cauliflower 
Clrvgerbread 

Beverage (2) 


Cr, of Tomato Soup 
German Potato Salad 
Fudge 

Beverage (2) 


DINNER 


Chicken Bouillon Shrimp Cocktail 

Pork & Scalloped potatoes Beef e> Gravy 
Stewed Apples MBBhed Potatoea 

Green Beans Nuts 

Nut Bread 

Beverage <2) 


Beverage ( 1) 


Cr. of Pea Soup 
Pot Roast of Reef 
Sliced Potatoes 
Dried Fruit 

Beverage (2) 
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Day 4 Day S Day 6 


Omelet v/Chlcken 
Cinnamon Toast 
Grits 

Beverage (2) 


Scrambled EjJgs 
Bacon Wafer 
Applesauce 

Bevurage(2> 


Spice Oats-Milk 
Dried 1'rui t 4 Nuts 
Omelet w/ham 

Beverage (2) 


Lemonade Chicken Bouillon Pea Soup 

Chill v/Meat Beef f. Rice Beef Stew 

Crackers Brussel Sprouts Dinner Rolls 

Peach Ambrosia w/ Pecans Dried Fruit f. Nuts Fudge 

Beverage (11 Beverage (1) Beverage (2) 


Chicken wfCravy 
Mashed Sweet Potatoes 
Wuk Beans 
Fudge 

Beverage (2) 


Yeg. Beef Barley Soup 
Meat l.oaf 
Macaroni 6 Cheese 
Crackers 

Beverage (2) 


Beef Bouillon 
Chicken Cacciatorie 
Parsl led Rice 
Wax Beans 
Frui tcakt- 

Beverage (2) 



CREWMAN F 


Day l, 7 


Day 2 


Day 3 


Day A 


Day 3 


breakfast 

Spice Oaii-Mllk 
Dried Fruit A Nut* 
Omelet w/Ham 

Scrambled Eggs 
Bacon Wafer 
Raspberries 


Beverage (2) 

Beverage (2) 


Scrambled Egg 
Sausage Patties 
Cinnlmon Toast 

Beverage (2) 


Applesauce 
Canadian Bacon 
Biscuit 

Beverage (2) 


Scrambled Eggs 
Sausage Fatties 
Nut Bread 

Beverage <2) 


LUNCH 


Cr. of Potato Soup 
Hot Beef Sandwich 

Beverage (21 


Beef Bouillon 
Hacaroni A Beef 
Asparagua 
Fudge 

Beverage (1) 


Chill w/Meat 
Cheddar Cheese Crax 
Apricots 


Spaghetti 
Crean Beans 
Fruitcake 


Beverage (2) 


Beverage (2) 


Chicken Slew w/ 
Biscuits 
Blueberries 
Gingerbread 

Beverage (21 


DINNER 


Fruit Cocktail 
Ham Slice 
Creamed Potatoes 
Gingerbread 

Beverage (2) 


Corn Chowder 
Roast Breast of 
*-h token 

Stewed Peaches 
Fruitcake 

Beverage (2) 


Chicken Bouillon 
Veal in BbQ Sauce 
Hashed Pocatoea 
Dried Fruic 

Beverage (2) 


Cr. of Celery Soup 
Lobster Tail or Eakcd 
Fish Fillet 
Stewed Tomatoes 
Fruitcake 

Beverage (2) 


Cr. of Asparagua Soup 
Corned Beef 

Cr. of Potato A Onions 
Biscuit 

Beverage (2) 


Day b 


Instant Breakfast 
Grape Nuts-MHk 

Strawberries 

Muffin 
Beverage (1) 


Lemonade 
Mararont A Beef 
vanilla Pudding 

Beverage (U 


Beef Stroganoff 
Buttered Pasta 
Toast 

Chocolate Pudding 
Beverage (21 
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MISSION X 


Crew Size 
Mission Length 
Menu Cycle 


6 

7 clays 
7 days 
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CREWMAN A 



Day 1 

Day 2 

Day 3 

Day U 

Day 5 

Day 6 

Day 7 

BREAKFAST 

Fruit Cocktail 
Beef Hash 
Biscuit 

Cr, of Wheat-Milk 
Dried Fruit & Nuts 
Scrambled Eggs 

Applesauce 
Canadian Bacon 
Biscuit 

Spice Oata-Mllk 
Dried Fruit A Nuts 
Omelet w/Katn 

Scrambled Eggs 
Sausage Patties 
Cinnamon Toast 

Omelet w/Chlcken 
Cinnamon Toast 
Grits 

Scrambled Eggs 
Sausage Patties 
Nut Bread 


Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 

Beverage (2) 

LUNCH 

Chicken BBQ 

Sandwich. 

Broccoli 

Beverage (2) 

Chicken Stew w / 
Biscuits 
Blueberries 
Gingerbread 

Beverage (2) 

Chill w/Meat 
Cheddar Cheese Crax 
Apricots 

Beverage (2) 

Cr. of Potato Soup 
Hot Beef Sandwich 

Beverage (2) 

Chicken Salad 
Sandwich 
Cream Corn 

Beverage (2) 

Beef Bouillon 
Macaroni A Beef 
Asparagus 
Pudge 

Beve rage (1) 

Turkey h la King over 
Biscuits 
Cauliflower 
Clngerbread 

Beverage (2) 

DINNER 

Chicken Bouillon 
Fork A Scalloped 
potatoea 
Stewed Apples 
Green Beans 
Ilit Bread 

Cr. of Potato Soup 
Beef w/Vege table 
Blacul t 
Cauliflower 

Beverage (2) 

Fruit Cocktail 
Ham Slice 
Creamed Potatoes 
Gingerbread 

Beverage (21 

Chicken Bouillon 
Veal Seal loplnl 
Parslied Rice 
War Beans 
Candy 

Cr. of Asparagus Sp. 
Corned Beef 
Cr. of Potato A 
Onions 
Biscuit 

Cr. of Celery Sp. 
Lobster Tall orBaked 
Fish Fillet 
Stewed Tomatoes 
Fruitcake 

Cr. of Celery Soup 
Lobster Tail or Baked 
Fish Fillet 
Stewed Tomatoes 
Fruitcake 


Beverage (1) 



Beverage ( 1 ) 

Beverage (2) 

Beverage (2) 

Beverage <2) 
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CRJEK.'IAN B 



Day 1 

Day 2 

Day 3 

Day 4 

Day 5 

Day 6 

Day 7 


BREAKFAST 

Owlet w/CMckett 

Cheese Omelet 

Scrambled Eggs 

Instant Breakfast 

Scrambled Eggs 

Instant Breakfast 

Scrambled 

Egg* 


Cinnamon To* I C 

Bran Muffin 

Sausage Patties 

Shredded Wheat-Milk 

Bacon Wafer 

Cornf lakes-Mllk 

Sausage Pattlea 


Crlta 

Strawberries 

Nut Bread 

blueberries 

Applesauce 

Blueberries 

Cinnamon 

Toast 




Muffin 


To as t 




Beverage <2) 

Beverage (2) 

Beverage (2) 

Beverage (1) 

Beverage (2) 

Beverage (2) 

Beverage 

(2) 


LUNCH 1 Chill w/Meat 

Lemonade 

Chicken Gumbo %tf 

Pineapple. Juice 

Cr. of Tomato 

Soup 

Hot Tuikey Sandwich 

Corn Chowder 

Cheddar Cheese era* 

Macaroni & Beef 

Rice 

Spaghetti v / Meat 

German Potato 

Salad 

Cream Corn 

Hamburger* 

Apricot a 

Vanilla Pudding 

Shrimp Chow Mein 

Sauce 

Fudge 


Dry Fruit 

Corn Chips 



Nut Bread 

Green Beans 





Beverage (2) 

Beverage (1) 

Beverage (2) 

Beef Jerky 

Beverage (2) 


Beverage (2) 

Beverage (2) 




Beverage (1) 






DINNER 

Beef Bouillon 

Veg. w/Rlce Soup 

Corn Chowder 

Turkey Rice Soup 

Beef Bouillon 

Roast Beef w/ 

Fruit Cocktail 

Pot Roaac 

Roast Beef w/ 

Roast Breast of 

Macaroni & Cheese 

Chicken Cacclatorle 

Mushrooms 

flera Slice 


Meshed Potatoes 

Mush rooms 

Chicken 

Bacon Wafers 

Parstled Rice 

Carrots 

Creamed Potatoes 


Asparagus 

Hashed Potatoea 

Stewed PeacheH 

Aapsragua 

Wax Beans 

Frol tcake 

Gingerbread 


Nut Bread 

Fudge 

Furltcake 

Beverage (2) 

Fruitcake 

Beverage (2) 

Beverage (2) 


Beverage (11 

Beverage (2) 

Beverage (21 


Beverage (2) 
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Day 1 

Day 2 

Day 3 

BREAKFAST 

Applesauce 

Scrambled Eggs 

Cheese Omelet 


eacedian Bacon 

Sausage Patties 

Bran Muffin 


Bi scute 

Nut Bread 

Strawberries 


Beverage (2) 

Beverage (2) 

Beverage (2) 


Tuna Salad Sandwich lemonade 
Cream Peas Chill v/Meat 

Crackers 

Beverage (2) Peach Ambrosia v/ 

Pecans 

Beverage (1) 


DINNER Beef Stroganoff v t Beef Bouillon Shrimp Cocktail 

Noodles Chicken Cacclatorle Beef A Gravy 

Wax Beans' ParsUcd Klee [lashed Potatoes 

Biscuit No* Beans Nuts 

Cherries Fruitcake 


LUNCH Cr, of Potato Soup 

Hot Beef Sandwich 

Beverage (2) 


Beverage (2l 


Beverage (2) 


Beverage (2) 


CREWMAN C 


Day 4 Day f Day *> l>a >' 7 


Serftnbled Egg 
Sausage Patties 
Cinnamon Toast 

Beverage (2) 


Tomato Juice Cr, of Wheat -Mi lk Beef Hash 

Cr. Chicken on Toast Dried Fruit &. Nuts Toast 

Blueberries Scrambled Eggs Applesauce 

Beverage ( U Beverage (2) Beverage ( 2> 


Chicken Bouillon Beef h Bice Cr. of Tomato Soup Pea Soup 

Beef S Rice Green P.eana German Potato Salad Beef Slew 

Brussel Sprouts Fruitcake Fudge Dinner Rolls 

Dried Fruit A Mots Fudge 

Beverage (2) Beverage (2) 

Beverage (11 Beverage (2) 


Cr. of Celery Soup Cr. of Pea Soup 
Lobster Tall or Sliced Beef 

Baked Kish Stewed Peaches 

Fillet Brownie 

Stewed Tomatoes 

Fruitcake Beverage (2) 

Beverage (2) 


Cr. of Asparagus Sp. Fruit Cocktail 

Corned Beef I him Slice 

Cr. of Potato 6. Creamed Pocatoes 

Onions Gingerbread 

HI sen l c 

Beverage (2) 

Beverage (2) 
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D«y 1 

Day 2 

Day 3 

BREAKFAST 

Toasted Gata-Mllk 
Dr, Fruit 4 Nuts 
Chicken Omelet 

Beef Hash 

Biscuit 

Apricots 

fruit Cocktail 
Beef Hash 
Biscuit 


Beverage (2) 

Beverage {2) 

Beverage (2) 

LUNCH 

Le monad e 
Chill w/Meat 
Crackers 

Peach Ambrosia w/ 
Pecans 

Tuna Salad Sandwich 
Cream peas 

Beverage (2) 

ChlU w/Meac 
Cheddar Cheese Ci 
Apricots 

Beverage (2) 


Beverage <U 



DINNER 

Vug. v/ Rice Soujf 
Roast Beef w/ 
Mushrooms 
Hashed Potatoes 
Fudge 

Fruit Cocktail 
Ham Slice 
Creamed Potatoes 
Clngerb read 

Beverage (2) 

Chicken Eculllon 
Pork 4 Scolloped 
Potatoes 
Stewed Apples 
Croon Beans 
Nut Bread 


Beverage (2) 


Beverage (1) 



S eof Bouillon 
Pot Poe at, 

>ia s hi=d Potatoes 
As pa r.tgus 
Not Bread 

Beverage (1) 


Chicken Bouillon Veg Kcef Harley Soup Chicken Bouillon 

Vo ftl Scalloj.-lnl Meat !.ouf Veal In hBQ Sauce 

Purs! led Rico Macaroni £» Cheese Mashed Potatoes 

Wok Beans Crack.! rs Dried Fruli 

Candy 

Beverage (2» Beverage (2) 

Beverage (l) 
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dinner 

q 


Fruit Cocktail 
HiWI Slice 
Created Potacoea 
Gingerbread 

Beverage (2> 


Chicken Bouillon 
Veal in BBQ Sauce 
Hashed Potatoes 
Dried Fruit 

Beverage (2) 


Turkey Rice Soup 
Beef u/Cravy 
Biscuits 
Peas 

Beverage (2) 


CREWMAN E 


Day <* 


Day 5 


Day 6 


Day 7 


. , , Ccrarnh’ed Fees Scrambled Eggs Gr. ut Wheat-Milk 

SuS1.Se, -sage Patties -led Fruity Nuts 

Cinnamon Toast Nut Bread Cinnamon Toast Scrambled Eggs 

Beverage (2) Beverage (2) Beverage (21 Beverage (2) 


Turkey 1 la King Lemonade 

over Biscuits Macaroni 6 Beef 

Cauliflower Vanilla Pudding 

Gingerbread 

Beverage ( 1 1 

aeverage (2) 


Chili w/Meat Chicken BBQ Sandwich 

Cheddar Cheese Crax Broccoli 

Apricots 

Beverage (21 

Beverage (2) 


Applesauce 
Canadian bacon 
Toast 

Beverage (21 


Cream of Pea Soup 
Sliced Beef 
Stewed peaches 
Brownie 

Beverage (21 


Beef St roganof i v/ 
Sood les 
Wax Beans 
Biscuit 
Cherries 

Beverage (2) 


Fruit Cocktail 

Ham Slice 

Creamed Potatoes 
Gingerbread 

Beverage 
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CREWMAN P 


Day 1 


Day 2 


Day 3 


Day 4 


BREAKFAST Tomato Juice 

Cr. Chicken on Toast 
Blueberrlea 

Beverage (O 


Toasted Oata-Milk Applesauce 

Dried Fruit A Note Canadian Bacon 

Cheeee Omelet Biscuit 

Beverage (2) Beverage <») 


Scrambled Eggs 
Bacon Wafer 
Ruapbe rrie b 

Beverage (2) 


LUNCH 


Lemonade Corn Choker 

Chill w/Meat Hamburgers 

Crackers Corn Chlpa 

Peach Ambrosia W 

PecBna Beverage (2) 

Beverage (1) 


Cr. of Potato Soup Chicken 3oulllo« 
Beef Stew w/Crackerfl Beef 4 Rice 
Cingerbread Brussel Sprouts 

Dried Fruit NutB 

Beverage (2) 

Beverage (1) 


DINNER 


Cr. of Pe# Soup 
Pot Roast of Beef 
Sliced Potatoes 
Dried Fruit 

Beverage (2) 


Beef Stroganoff 
Buttered paata 
Toast 

chocolate Pudding 
Beverage (2) 


Veg Beef Bat ley Soup Corn Chowder 
Meat Loaf Roast Breast of 

Macaroni t. CheeBe Chicken 

CrackerB Stewed Peaches 

fruitcake 


Beverage (2) 


Beverage (21 
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Day 5 Day 6 I. 1)8 >' 1 


Toasted Oata-Kilk Instant Breakfast Tomato Juice 

Dried Fruit- 4 Nuts Comf lakcs-Mllk Creamed Chicken on Toast 

Chicken Omelet Blueberries Blueberries 

Bacon Wafer 

„ /->■> Beverege (1) 

Beverage (2) 

Ucverege (2) 


Hot Turkey Sandwich Cr. of Potato Soup 
Cream c orn Hoc Beef Sandwich 

Cry Furlt 

Beverage (2) 

Beverage (2) 


Lobscer Bisque 
Crackers 

peach Ambrosia w/Pecans 
Heve cage (2) 


Turkey Rice Soup Beef Bouillon . Vegetable w/Rice Soup 

, , „„ !c , a f Roast Beef w/ Mushrooms 

Macaroni & Cheese iicjm ldsi 

Bacon Wafers Yams Votafce* 

Asparagus ( ' eaa u 

Nut Bread 

Beverage (2) 

Beverage (2) 

Beverage ( l) 



3.4.4 Nutrition 


3 .4.4.1 Nutritional Guidelines 

Caloric Target - 3000 Cals ./ Man/Day 

Protein - 100 grams /Man/Day 

Fat - Less than 30% of Total Calories 

Vitamins & Minerals - As required 


3. 4. 4. 2 Portion Sizes 

Inorder to calculate the average nutritional 
content of the menus, average portion sizes were 
determined . 


Item 

Beverage Powder 
Ready-to-eat Foods 


Average 

Portion 

35 gms 

47 gms 


Entrees 

Exceptions 


211 gms (as served) 


Item 

Beef Jerky 

Strawberries 

Sausage 

Peach Ambrosia 
Scrambled Eggs 
Grits 

The average Nutrition, 
was obtained from the A.g 


Portio n 
10 gms 
100 gms 
50 gms 
100 gms 
100 gms 
100 gms . 

1 content of each item 
icu.ltural Handbook No, 8. 
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3 ,4.4.3 Nutrient Content 

Ten menus were selected at random from Section 
3.4,3. The Nutritional content of these 10 menus 
follows : 

SHUTTLE MENU I 


Food Item 

KCa lories 

Protein (gms) 

Fat (gms ) 

Scrambled Eggs 

173 

11.2 

12.9 

Bacon Wafers 

287 

14.3 

24.0 

Nut Bread 

178 

2.2 

7.2 

Turkey A La King 

403 

23 . 6 

29.5 

Caul if lower 

46 

4.S 

0.4 

Ginger Bread 

149 

1.8 

5.5 

Beef Bouillon 

27 

4.4 

- 

Pot Roast 

439 

61.4 

19.6 

Mashed Potatoes 

137 

4.4 

1.5 

Asparagus 

44 

5.1 

0.8 

Strawberries 

100 

0.5 

0.2 

Brownie 

228 

3.0 

15.0 

Sweet Drinks (6) 

810 

- 

- 

Non- Sweet Drinks (1) 

_ 



Total 

3021 

137 

117.7 
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3. 4. 4. 3 Cont'd 


SHUTTLE MENU 2 


Food Item 

KCalor ies 

Protein (girts) 

Fat (gms ) 

Instant Breakfast 

128 

7.25 

1.11 

Corn Flakes 

181 

3.7 

.2 

Blueberries 

29 

.3 

.2 

Spaghetti. /Meat Sauce 

282 

15.8 

9.9 

Green Beans 

51 

2.9 

.4 

Brownies 

228 

3.0 

' .15 

Corn Chowder 

160 

6.7 

8.2 

Breast of Chicken 

388 

61.8 

13 .7 

Stewed Peaches 

18 

2.8 

.0 

Fruit Cake 

178 

2,2 

7.2 

Dr. Fruit 

156 

2.6 

.5 

Nuts 

264 

8.1 

2.1 

Sweet Drinks (7) 

945 

- 

- 

Total 

3008 

117.3 

58.5 
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3 .4 .4 . 3 Cone 'd 


SHUTTLE MENU 3 


Food It err; 

KCalor ies 

Protein (gins) 

Fat (gras) 

Fruit Cocktail 

37 

.4 

.1 

Beef Hash 

382 

18.6 

23.8 

Biscuit 

173 

3.5 

8.0 

Turkey Rice Soup 

69 

3.8 

2.5 

German Potato Salad 

209 

5.7 

5.9 

Cheese Crackers 

225 

5.3 

10.0 

Brownie 

228 

3.0 

15.0 

Beef Stroganoff 

292 

12.7 

12.0 

Wax Beans 

51 

2.9 

.6 

Cherries 

27 

.6 

.1 

Cookies 

222 

4.7 

9.0 

Sweet Drinks (8) 

1080 

- 

- 

Total 

2995 

61.2 

87.0 
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3. 4. 4. 3 Coat'd 


SHUTTLE MENU 4 


Food Item 

KCa lories 

Protein(gms) 

Fa t (gmsl 

Scrambled Eggs 

173 

11.2 

12.9 

Toasted Oats 

186 

7.0 

2.7 

Dr. Fruit 

156 

2.6 

.5 

Nuts 

264 

8.1 

2.1 

Chili/Meat 

42-2 

21.2 

31.2 

Creamed Peas 

186 

9.9 

.8 

Peach Am. /Pecans 

88 

.4 

.1 

Chicken Bouillon. 

27 

4.4 

0 

Pork/Scall. Potatoes 

371 

19.7 

22.1 

Stewed Apples 

27 

.1 

.3 

Nut Bread 

178 

2.2 

7 .2 

Cookies 

222 

4.7 

9.0 

Sweet Drinks (6) 

810 

- 

- 

ifon-Sweet Drinks (X) 

_ 

- 


Total 

3110 

92 

88.9 
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3. 4. 4. 3 Coat’d 


SHUTTLE MENU 5 


Food Item 

KCa lories 

Protein (gms) 

Fat (gms) 

Scrambled Eggs 

173 

11.2 

12.9 

Bacon Wafer 

287 

14.3 

24 

Cinn. Toast 

134 

5.1 

1.4 

Lobster Bisque 

232 

21.3 

13 .5 

Cookies 

222 

4.7 

9.0 

Cr . Potato Soup 

160 

6.7 

8.2 

Beef w/vegetables 

167 

12.2 

6.5 

Biscuit 

173 

3.5 

8.0 

Sweet Potatoes 

240 

3.6 

.8 

Raspberries 

27 

.5 

,2 

Oat Cereal 

171 

5.0 

2.3 

Sweet Beverages (8) 

1080 



Total 

3066 

S8.1 

86. S 
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3. 4. 4. 3 Cont’d 


Food Item 

SHUTTLE MENU 7 
KCa lories 

Protein (gms ) 

Fat (gms) 

Applesauce/ 
Canadian Bacon 

346 

27 .8 

14.2 

Grits 

51 

1.2 

.1 

Biscuit 

173 

3.5 

8.0 

Pork Chop Suey 

253 

2.2 

.1.4 

Rice 

121 

2.2 

.1 

Cookies 

22.2 

4.7 

9.0 

Beef /Gravy 

43.9 

61 .4 

19.6 

Mashed Potatoes 

137 

4 .4 

1.5 

Green Beams 

4.1 

2.9 

.4 

Peach Ambrosia 

88 

.4 

.1 

Nutbread 

178 

2.2 

7.2 

Sweet Beverages (8) 

1080 

- 


Total 

3139 

112.9 

61.6 
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3.4.4. 3 Coni : ' cl 


SHUTTLE MENU 8 


Food Item 

K Calories 

Protein (gms) 

Fat (gms) 

Instant Breakfast 

128 

7.25 

1.11 

Beef Hash 

382 

18.6 

23.8 

Biscuit 

173 

3.5 

8.0 

Beef Stew/Crax 

413 

18.8 

19.1 

Turkey Rice Soup 

69 

3.8 

2.5 

Macaroni & Cheese 

454 

17.7 

23.4 

Bacon Wafers 

287 

14.3 

24.0 

Asparagus 

. 44 

5.1 

.8 

Cherries 

27 

.6 

.1 

Dried Fruit 

156 

2.6 

.5 

Nuts 

264 

8.1 

2.1 

Sweet Beverages (4) 

540 

— 

— 

Non-Sweet Beverages 

(3) — 

— 

— 

Total 

2937 

100.4 

105.4 


201 




3. 4. 4. 3 Co Hir'd 


SHUTTLE MENU 9 


Food Item 

K Calories 

Protein (gms) 

Fat (gms) 

Scrambled Eggs 

173 

11.2 

12.9 

Sausage 

238 

9.0 

22.1 

Cinnamon Toast 

134 

5.1 

1.4 

Chix Stew 

167 

12.2 

6.5 

Biscuits 

173 

3.5 

8.0 

Blueberries 

29 

.3 

;2 

Cream Pea Soup 

179 

8.9 

5.5 

Sliced Beef 

325 

17.3 

21.7 

Brownie 

228 

3.0 

15.0 

Beef Jerky 

20 

3.4 

.63 

Cheddar Cheese Crax 

225 

5.3 

10.0 

Sweet Beverages (8) 

1045 

— 

— 

Total 

2936 

79.2 

103.9 
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3. 4. 4. 3 Cont'd 


SHUTTLE MENU 10 


Food Item 

K Calories 

Protein (gms ) 

Fat (gms) 

Spice Oats 

171 

5.0 

2.3 

Dried Fruit 

156 

2.6 

.5 

Nuts 

264 

CO 

• 

2.1 

Beef/ Rice 

329 

31.3 

9.4 

Green Beans 

51 

2.9 

.4 

Fruitcake 

178 

2.2 

7.2 

Chix Bouillon 

27 

4.4 

0 

Veal/BBQ 

456 

57.2 

23.4 

Mashed Potatoes 

137 

4.4 

1.5 

Creamed Peas 

186 

9.9 

.8 

Raspberries 

27 

.5 

.2 

Cookies 

222 

4.7 

9.0 

Sweet Drinks (6) 

810 

— 

— 

Non-Sweetened Drinks (1) 

— 

— 

— 

Total 

2014 

133.2 

56.8 
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3. 4*4. 4 Nutritional Adequacy 


The Nutrient content of the ten menus is summarized below: 
Table 3.4.4a 
SHUTTLE MENUS 
Nutritional Spectrum 


Menu 

K Calories 

Protein 

Fat (gms) 

1 

3021 

137 

118 

2 

3008 

117 

59 

3 

2995 

61 

87 

4 

3110 

92 

89 

5 

3066 

88 

87 

6 

3092 

119 

74 

7 

3139 

113 

62 

8 

2937 

100 

105 

9 

2936 

79 

104 

10 

3014 

133' 

57 

Average 

3032 

104 

84 


The total calories and protein content is at target, and the 
fat constitutes 257o of the total Calories, This confirms 
the nutritional adequacy of the average portion sizes of the 
items consitituing the menus. 


3, 4. 4. 5 Specialty Foods 

The Nutritional Beverage of alternate Mix I and the nutritional 
Bar of alternate Mix II are special cases wherein one type of 
food item is relied on for all or nearly all of daily nutrition. 

NUTRITIONAL BEVE RAGE 

Milk Shake powder- 100 gms per serving (3,41 oz.) 5.43 cals/gm. 
Volume of powder=5.0 fl. oz. /serving 
6 servings per day=3258 cals/day 
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NUTRITIONAL BARS 


4.95 cals/gm 

65 gms per serving (2.28 oz.) 

6 servings per. day 

1930 cals per day (remainder from Beverages) 

CONT INGENCY BA RS 

6.55 cals/gm. 

4 servings/day 
75 gms per serving 
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3.4.5 Hedonic Acceptance 


3. 4. 5.1 Definition 

Acceptable Foods are those which meet four standards 

Nutritional 

Safety 

Reliability (or "Stabili ty' 1 ) 

Hedonic Acceptability 

There is no tradeoff allowable on the first three 
standards. High standards of nutrition, safety and 
reliability must be met before any item can be 
considered acceptable. There is an allowable 
tradeoff on Hedonic standards. 

Hedonics refers to the subjective measure of 
human acceptance, in this context pertaining to 
food or the dining experience. Increases in 
hedonics are purchased at the expense of R & D on 
food and Primary Packaging, and/or a higher pro- 
portion of wet pack and frozen food items, with 
the associated weight and volume penalties for 
stowage and preparation. Reduced vehicle penalties 
are obtainable by selecting high- caloric-dens ity , 
ready-to-eat items . The associated drop in hedonics 
assures reduced morale and uneaten food items. The 
nature of the hedonic acceptance tradeoff there- 
fore, is one of hedonic acceptance standards versus 
vehicle penalties . 

The major contributors of hedonic acceptance 
are diagrammed in Figure 3. 4. 5.1 
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FIGURE 3. 4. 5.1 COMPONENTS OF HEDONIC ACCEPTANCE 


HEDONIC ACCEPTANCE 


Convenience 


Perceived Dietary Quality 


I 

Monotony 

— Food Item Preference 
—•Repetition Rate 
«— Sel f -Planning 
— Motivation 
— Attitudes 


Perceived Food Item 
Quality 


Meal Component Contributions 


•Sensory Properties 
J— Psychological Attitudes 
I— Physiology 


1- Main Dish 
Side Dish 
h- Side Dish 


p Sensory Acuity 
L- Background 


— Appetizer 

— Dessert 


Motivation and 

f 

Perceived Meal 


Satiety 


Attitudes 

Quality 

I 

Menu Combination 

-liab i t 
-Background 
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3 .4 . 5 . 1 Cont 'd 


The chart in Figure 3. 4. 5.1 is presented to 
demonstrate the complexity of the factors in- 
fluencing the Hedonic evaluation of a diet by 
an individual. 


3. 4. 5. 2 Measurement 

The only reliable method to generate hedonic 
scores for the evolution of any human experience 
is direct subjective measurement immediately 
after the experience. To obtain such scores, 
a. hedonic scale is used. 


Score 

9 

8 

7 

6 

5 

4 

3 

2 

1 


Consumer 

Evaluation 

Like Extremely 

Like very much 

Like moderately 

Like slightly 

Neither Like nor dislike 

Dislike slightly 

Dislike Moderately 

Dislike very much 

Dislike extremely 


3. 4. 5. 3 Hedonic Distribution 

The concept of an hedonic rating only has 
value as a statistical entity resulting from 
many repetitive evaluations, with many individual 
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TABLE 3.4.5.3a AVERAGE HEDONIC SCORES 


Army Survey Sky lab 


Category 

Number 

Hedonic 

Number 

Hedonic 

Accessory 

39 

6.37 

7 

7.20 

Beverage 

21 

6.63 

9 

7.58 

Bread 

9 

6.96 

4 

7.65 

Cereal 

5 

6.44 

2 

6.95 

Dessert 

43 

6.82 

4 

7.33 

Fruit 

13 

6.85 

7 

7.76 

Main Dish 

64 

6 , 66 

18 

7.37 

Potatoes , Starches 12 

6.55 

2 

6.65 

Salads 

24 

5.99 

3 

7.47 

Soups 

16 

6.02 

4 

7.35 

Vegetables 

17 

5.90 

4 

7.15 


Total 

Average 

Total 

Average 


263 


6.50 


64 


7.31 



3. 4, 5. 3 Cont'd 


Table 3,4.5.3a represents the average hedonic 
evaluation observed from tests in a U.S. Army 
Survey of military personnel and in a NASA test 
of Skylab foods. The average hedonic scores 
are categorized as to meal components. The 
elevating effects of motivation and exceeded 
expectations are readily apparent. 

Figure 3.4.5.3b shows a frequency distribution 
for average hedonic scores of individual food 
items from the Army survey data. The mid-point 
is at 6.50 units, and the scores range from 4.0 
to 8.3. It should be noted that these are 
freshly prepared foods served at the accustomed 
temperatures . 

The average values of Skylab foods from the 

study, by processing method, were: 

Food Hedonic Score 

Freeze-dried 7.17 

Frozen 7.94 

Thermos tabilized 7.38 

The increase over freeze-dried items found 
for thermos tabilized food was about .2 hedonic 
points, and for frozen foods was about .8 hedonic 
points. A value of .3 hedonic points for refriger- 
ated foods was estimated. 
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NUMBER OF -ITEMS 





3.4 .5.4 Alternate Food Mixes - Hedonic Acceptability 
Model 

It was desired to obtain hedonic ratings of the 
Alternate Food mixes generated in section 3. 2. 3. 2. 
Since it is not possible for subjects to directly 
experience concepts, the normal methods of hedonic 
testing were not available ♦ The complexity of 
Figure 3. 4. 5.1 illustrates the difficulty of 
predicting actual hedonic scores. 

It was decided, therefore, to construct an 
artificial hedonic rating system to be used for 
relative evaluation of the alternate food mixes . 

A model was constructed with the purpose of 
emulating the behavior of a consumer experiencing 
the Space Shuttle Food System for a period of 
7 days. The model was constructed on the basis 
of known consumer behavior, the consumer research 
literature, and the consumer testing experience 
of Pillsbury's Consumer Research Department. The 
basic data input to the model were results from 
U. S. Army food preference surveys and the hedonic 
scores of Skylab foods. 
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3 .4 . 5 .4 Coat 1 d 


The model is basically a set of scoring procedur 
based on food, repetition and motivation, the three 
principle components of Hedonic acceptance. The 
model does not attempt to construct a "composite" 
dietary score from the individual food item scores 
and the meal component each represents . The 
model recognizes the part motivation plays 
in increasing hedonic scores, and the part 
repetition plays in decreasing scores over time. 

Monotony will operate to reduce the hedonic 
evaluation of a diet over time. The key components 
of monotony is repetition rate. It is also well 
established that repetition of a well- liked item 
suffers less from monotony than repetition of a 
less- liked item. The monotony effect on hedonic 
evaluation is cumulative with time. It should 
be noted here that repetition can be not only 
in the form of repeated food items, but also 
repeated cold meals, or repeated dry foods, or 
repeated nutritional milk shakes, for example. 

Table 3.4.5.4a represents the expected decrease 

in hedonic evaluation after a seven day period, 

as a function of both repetition rate and initial 

evaluation of diet. (Day 7) = (Day 1) -(Monotony 

Effect). A diet ranking above 6,0 hedonic points 

at day 1, and not repeating itself through 7 days 

is not expected to suffer from monotony effects 

through day 7. As the repetition rate increases, 

and the initial score decreases, the effects of 
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Initial Hedonic 


3 ,4 . 5 .4 Cont ’d 


monotony rise, and consequently the Day 7 evaluation 

falls . 

The overall rating system recognizes the 
contribution of monotony by incorporating both 
the first and the last day scores, and also recog- 
nizes the human characteristic of being more 
heavily influenced by the most recent events by 
weighting the contribution of the day 7 score 
more heavily than the day 1 score. 

Overall system rating = 1/3 (Day 1 Score) + 

2/3 (Day. 7 Score) . 

No score was allowed to drop below 1.5, however, 
as it is unlikely that anyone would rate an 
edible food item below this value. 

Table 3.4.5.4a Cumulative Monotony 
Effects After Seven Days 


w Above 

C 

o 

■s 6 -° 

SB 

0 

1 

— 

2 

r-l 

Below 

E 

1 

2 

3 

*-< 6.0 





None 

One 

Two+ 


Menu Re pet ions 
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3, 4-5. 4 Model Cont'd 


Use- of the rating System consists of steps. 

1* Examination of items in Food Mix in order 
to establish a value for the expected Day 1 
Hedonic evaluation. 

2. Examination of the diet in order to establish 
the monotony effect and thus calculate the 

day 7 score. 

3. Calculation of the overall mix rating. 

The overall mix rating represents a relative 

ranking on an hedonic basis of the Alternate 
Food Mixes . 

Alternate Mix I 

This mix consists solely of nutritional milk 
shakes, consumed cold. Testing of Prototypes of 
these food items indicates an initial hedonic 
value of 4.0. The menu repetition rate of 
Two+ was assigned, resulting in a monotony value 
of 3.0 from Table 3.4.5.4a. The overall mix 
rating was calculated to be: 

O.M.R. = 1/3 (4.0) + 2/3 (1.5) - 2.3 
Alternate Mix II 

This mix consists of common beverages and dry 
ready-to-eat nutritional bars. Testing of proto- 
types of these bars indicates an initial hedonic 

value of 5.0. The menu repetition rate of Two+ 
was assigned, resulting in a monotony value of 
3.0 from Table 3.4.5.4 a. The overall mix rating was 
calculated to be: O.M.R. = 1/3(5. 0) + 2/3(2. 0) - 3.0 
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3. 4. 5. 4 Model Coat’d 


Alte rn ate Mix: III 

This mix consists of common beverages, ready- 
to-eat foods, and common entre's in a freeze-dried 
mode. Referring to Figure 3.4.5.4a, this mix would 
be expected to score in the lower portion of the 
the curve, about 5.5 - 6.0, in everyday feeding. 

The effects of high motivation and exceeded ex- 
pectations has already been observed (Table 3.4.5.3a), 
and the initial score for this mix was set at 6.5 
to recognize these effects. 

The variety of items and types of food available 
within this mix eliminates monotony effects over 
a seven day period. The overall mix rating was 
calculated to : O.M.R. - 1/3 (6.5) + 2/3 (6.5) = 6.5. 

Alternate Mix IV 

This mix is similar to mix III, with the addition 
of one refrigerated item per day. Refrigerated 
items were estimated earlier to average about .3 
hedonic units higher than freeze-dried items , and 
it was judged that one item per day would not have 
more than a .2 unit effect on the rating. The 
initial score for this mix was set at 6.7, .2 
units higher than Mix III. Here again, there are 
no monotony effects over a 7 day period, and the 
overall mix rating was calculated to be: 

0 .M,R. = 1/3 (6.7) + 2/3 (6.7) = 6.7 


216 



3 . 4 . 5 . 4 Model Cent ’ d 


Altern a te Mix V 

This mix includes thermos tab ili zed and frozen 
foods, and is therefore similar to the Skylab 
mix. The initial score was set at 7.3, equal 
to the average score of Skylab items from Table 
3.4.5.3a ■ In the absence of monotony effects over 
a 7 day period, the overall mix rating was cal- 
culated to be: O.M.R. - 1/3 (7.3) + 2/3 (7.3) = 7.3 

Table 3.4.5.4b summarizes the mix ratings 

calculated for each food mix. 

Table 3.4.5.4b 

Hedonic Mix Ratings. 

Alternate Overall 

Food Mix Mix Rating 


I 

2.3 

II 

3.0 

III 

6.5 

IV 

6.7 

V 

7.3 
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3 . 5 Flip, lit: Food and Primary Packaging 


3.3.1 Input . Pat: a 


3 .5 . 1 . 1 Aire rape Food 

We ights 


Item 

As served 

As stowed 

Sweet Beverages 

8 ounces 

35 gms (1.23 oz.) 

Nutritional Milk Shakes 

8 ounces 

100 gras .(3.51 oz .) 

Nutritional Bars 

65 gms . 

65 gms (2.28 oz.) 

Other RTE Food 

47 gms 

47 gms (1.65 oz.) 

Re hydra tables 

7.40 oz . (211 gms) 

1.94 oz (55.30 gms) 

Refrigerated Foods 

7.40 oz . (211 gms) 

7.40 oz . (211 gms ) 

Frozen Foods 

7 .40 oz . (211 gms ) 

7 .40 oz . (211 gms) 

Survival Bars 

2.65 oz.(75 gms) 

2.65 oz, (75 gms) 

Condiments 

10 gms (0.7 oz.) 

0.7 oz . (10 gras) 

3. 5. 1.2. Average Package Weights 


Sky lab Beverage 

1 oz . 


RTE Wrapper 

\ oz . 


Apollo Beverage 

h oz . 


Rehydratable 

h oz. 


Frozen, Refrigerated 1 3/4 

o~z . 

Condiment 

o 

. 

J-* 

On 

oz . 

3. 5. 1.3 Water Requirements 


Beverages 

8 oz. Hot or Cold 

Rehydratable 

5.45 oz. Hot or Cold 
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3 . 5 . 1 . 4 Food Volumes (Average ) 

Sweet Beverages 

35 gms/serving, mostly sugar (1.23 oz. 

Bulk density of sugar 23.1 (gms/fl.oz.) 

= 12.80 gms/cu.in. 

1.805 

Volume = — = 2.73 cu. in. 

12.80 

Nutritional Milk Shakes 

Vol. of 3.51 oz. weight = 5 fl. oz. - 9.03 cu. in 
by direct measurement. 

Nutritional Bars 

65 gms/bar ave . wt . ~ 2.28 oz/bar 
Dimensions 1.8 M x 3.6"x 0.68 n by measurement 
Vol. - 4.40 cu. in. 

i 

Other RTE Food 

Internal vol. of Skylab 208 x 105 aluminum can 
Vol. = 4.46 cu . in. (By direct measurement) 

As a bar in a 2 ' x 4 1 Format, 

Package Height = ~ - 0.56" 2" x 4" x 0.56” 

Dimensions of Bar without Packaging (71% Efficiency) 

1.8" x 3.6” x .49" 

NOTE; Average weight of SMEAT RTE Foods 1.58 ounces 
corresponds well with Calculated Shuttle RTE weight 
of 1.65 ounces from Section 3.4. 
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3. 5. 1.4 Cont'd 


Oc. her RTE Food 

Internal vol. of Sky lab 208 x 105 Aluminum can 

Vol . — 4.46 cu . in. (By direct measurement) 

As a bar in a 2" x 4" Format, 

Package Height = — — — — 0.56" 2"x 4"x 0.56" 

2x4 

Dimensions of bar without packaging (71% Efficiency) 

1.8" x 3 . 6 ” x .49" 

NOTE: Average weight of SMEAT RTE Foods 1.58 ounces 

Corresponds well with Calculated Shuttle RTE weight 
of 1.65 ounces from Section 3.4. 

Rehydra tables 

Average Density of Entree Foods 1.15+ 0.15 gms/cc 

Calculated average weight 7.40 ounces 

Vol = 7.40 ounce x 28.35 gms/ounce _ ^ 1,13 cu > n # 

16.39 cc/cu.in. x 1.15 gms/cc 

NOTE: Total Food Bulk Calculated for Shuttle 

7 x 11.13 cu. in. - 77.9 cu. in.^ per man/day 

From SMEAT 1.51 dry at + 4.25 oz. water = 5.76 oz. (wt) 

5.76 ounce x 28.35 gins /ounce n ^ 

; ■“ ; 8.06 cu . m . 

16.39 cc/cu.in. x 1.15 gms/cc 

Average 9 per man/day 9 x 8.66 = 77.97 cu.in.^ 

per man/day. 

Food bulk from analysis of SMEAT corresponds 
favorably to calculated values for Shuttle, since 
both target at 3000 Kcals/man/day . 

NOTE: Assumption is made that volume shrinkage is 

negligable during Freeze-drying process . 
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3 ,5 . 1 .4 Cent 'cl 


Re It i go r a t e cl I 1 ood 

Assumed same weight as Rehydratables after 
reconst itut ion , 7.40 ounces (wt.) 

Vcl. = 11.13 cu . in. 

Frozen Food 

A.ssumed same weight as Rehydratables after 
reconstitution, 7.40 ounces (wt.) 

Vol. = 11.13 cu. in. 

Therm o s tabilized Foods 

Assumed same weight as rehydratables after 
reconstitution, 7.40 ounces (wt.) 

Vol. = 11.13 cu . in. 

3 . 5 . 1 . 5 Package Volume and Dimensions (Cubi c) 
Sweet Beverage in Apollo-type Container 
Food Vol. = 2.73 cu . in. 

Assume a container 3" x 8", folded in half to 
dimensions of 3" x 4", with the beverage powder 


in the lower half. 




3. 5. 1.5 Cont’d 


Measurements on packaging indicate a maximum 
S07o efficiency of this type. 

hc. = 2 d 3 = 0.28" 

.80 x 3 x 4 

Package dimensions (not including valve), folded 
3" x 4” x 0.28” = 3.36 cu. in. 

To account for valve, add an additional to 
length of package 


Dimensions 3” x 4%" x 0.28 = 3.78 cu. in. 

NuLri tlonal Milk Shake in Apollo Type Container 
Food Vol. - 9-03 cu. in. 

Assume a Container 3" x 8", folded in half to 
dimensions of 3" x 4 M , with the powder in the 
lower half. 


at 807, efficiency Ht . - — — - 0 ^ = 0.94” 

. 80 x 3 x 4 

Folded Package Dimensions (not including valve) 

3” x 4” x 0.94” = 11.28 cu. in. 

To account for valve, add an additional \ in. 
to length of package. 

Dimensions 3 x 4.5 x ,94” « 12.69 cu . in. 
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3. 5. 1.5 CcmtM 


Re f rige rated and fro z on Food in Square Package 
Assumed to be the same package dimensions and 
food bulk as the reconstituted rehydratable items. 
Allows head space for bulky items . 

4” x 4” x 1.03" with rounded corners 

Sweet Beverages in Sky lab Containers (Bellows) 



Displaced Volume 
7.5 cu . in . 


Contains sufficient internal volume to contain 
beverage powder within these dimensions. 

• Volume in Cubic close pack — 12.24 cu . in . /conta iner 

Survival B a rs in Flexible Pouc h 

Measurement of packaged bars indicates 80% 

maximum packaging efficiency. 

Cubic Vol. = — ‘PA = 7.50 cu . in. 

.80 

In a 2" x 4" format Height = = 0.938" 

2x4 

Bar - 2" x 4" x 0.94" = 7.50 cu . in. 
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3.5,1 .5 ContM 


N utritional Bar in Flexible Pouch 

Dimensions of Bar = 1.8 x 3.6 x .68“ = 4.40 cu.in. 
Assume package increases cubic volume by an amount 
equal to 0.20” for each folded fin seal and 0.035" 
for each layer of flexible laminate. 

Cubic Dimensions = (1.8 +.20) x (3.6 + .20 +.20) x 
(168 +.035 + .035) = 2.00" x 4.00" x 0.75" - 6.00 cu . 

Dry RTS Food in Flexible Pouch 

Bar Dimensions = 1.8" x 3.6" x .49" = ; 3.18 cu.in. 

Assume package increases cubic volume by an amount 

equal to 0.20" for each folded fin seal and 0.035" 

for each layer of flexible laminate 

Cubic Dimensions = (1.8 + .20) x (3.6 + .20 + .20) x 

(.49 + .035 + .035) = 2.0" x 4.0" x .56" = 4.48 cu . in 

Rehydra tables in Square Package 

Food Volume 11.13 Cubic inches (Loose Packed) 

Packaging is in a square 4" x 4" format . with slightly 

rounded corners . A flexible laminate top is folded 

down. With square corners, volume efficiency is 

80%. With rounded corners , a prototype package 

measured 67% efficiency. 

Cubic = — 16.51 cu . in. 

.67 

Dimensions 4" x 4" x Ht - 16.51 Ht-1.03" 

4" x 4" x 1.03" with rounded corners. 

This is an average height and will vary with speci- 
fic portion size and food density. 


in . 
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3. 5. 1.5 


Cent 1 d 


C o n dime Tit : Po e k.-i ges 

Dimensions (Two servings per package) 

2.0” x 4.0” x .23" 

In stowage, fin seals fold to 1/8" 

Cubic Vol . - (4.00 -.125 -.125) x (2.0 -.123 -.125) x 
(125) = 3.75 x 1.75 x .23 = 1.64 cu . in. 

Thermos tabilized in Square Flexible Pouch 

4.50" x 4.71” x .75” square pouch with fin 
seals. Fins fold on stowage 

Dimensions stowed 4.2 x 3.9 x .75 = 12.29 cu. in. 

3 . 5 . 1 . 6 Package and Food Weights 

Sweet Severage in Apollo- type Container 
Food Weight 35 gms . 1.23 oz. 

Package .50 oz. 

1.73 oz . 

Nutritional Beverage in Apollo-type Container 

Food Weight 3.51 oz. 

Package .50 oz . 

4.01 oz . 

N utritional Bar in Flexible Pouch 

Food Weight 2.28 oz . 

Pa c ka g e .25 oz. 

2 . 53 oz . 
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3,5.1 .6 Cone. ! 6 


Other RTE Food in Flexible Poach 


Food Weight 
Package 

Thermos tab il i zed 

1.6o oz. 

.25 o z . 

1.90 oz . 

in Flexible Pouch 

Food Weight 

7.40 oz. 

Package 

.50 oz . 
7.90 oz. 

Rehydratables in 

Square Package 

Food Weight 

1.94 oz . 

Package 

.50 oz . 
2.44 oz . 

Refrigerated and 

Frozen Foods 

Food Weight 

7.40 oz. 

Package 

1.75 oz. 
9.15 oz. 

Sweet Beverage in Skvlab (Bellows) 

Food Weight 

1.23 oz . 

Package 

1.00 oz . 
2.23 oz. 

Survival Bar 

Food Weight 

2.65 oz. 

Package 

.25 oz. 
2.90 oz. 

Condiment Pouch 

Food Weight 

1.40 o z . 

(2 Servings) 

Package 

. ], 5 o z . 

1.55 oz.' 


Container 
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P er Mission 
252 

3. 5. 2. 1.2 Weight as Stowed 

6 x 4.01 oz. = 24.06 oz/man day 
24.06 x 42 = 63.16 lbs. per mission 
Food and Package weight 63.16 lbs. 

+10% overage (6.32) 69.48 lbs- 

+20% Growth (13.90) 83.38 lbs. 

Total Weight 83.38 lbs. per mission 

3. 5. 2. 1.3 Cubic Volume 

6 x 12.69 = 76.14 cu. in. 

42 x 76.14 - 3197 .9 cu . in. 

Total Vol. = 3197.9 cu . in. per mission 

3. 5. 2. 1.4 Water Requirements 

6^ x 8 oz. = 48 oz. per man/day 
Total = 48 x 42 = 2016 ounces per mission 

3. 5. 2. 1.5 Weight as Reconstituted (food only) 

Beverage 6 x (8 oz + 3.51 oz) = 69.06 oz. per man/day 

No solid food 


3.5.2 Alternate Flight Food Mix Analysis 
3 . 5 . 2 . 1 A 1 tenia te Mix I 
3. 5. 3. 1.1 Components 

Item Per Man/Day 

Nutritional Milk Shake 6 
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3.5.2, 2 Alternate Mix IT 


3.5.2 .2.1 Components 


Items 
Beverages 
Nutritional Bars 


Per Man /Day 
' 8 
6 


Per Mission 
336 
252 


3. 5. 2. 2. 2 Weight as Stowed 

Beverage 3 x 1.73 =■ 13.84 ounces /Man/Day 
13.84 x 42 = 581.28 oz . 

Bar 6 x 2.53 - 15.18 ounces/Man/Day 
15.18 x 42 = 637 .56 oz. 

Total 581.28 + 637.56 = 1218.84 oz. - 76.18 lbs. 

per mission 

Food and Primary Package Weight 76.18 lbs. 

+ 10% overage (7.62) 83.80 lbs. 

+ 207o Growth (16.76)- 100.56 lbs. 

Total Weight 100.56 lbs. per mission 

3. 5. 2. 2. 3 Cubic Volume 

Beverage 8 x 3.78 — 30.24 cu . in. /Man/Day 
RTE Bars 6 x 6.00 - 36.00 cu . in. 

Total 42(30.24 + 36.00) = 2782.1 cu. in. per mission.. 

3. 5. 2. 2. 4 Water Requirement 

Beverage 8 x 8 oz. = 64 oz . per man/day 
RTE Bars None 

Total 42 x 64 - 2688 oz . per mission 

3. 5. 2. 2. 5 Weight as Reconstituted (food only) 

Beverage 8 x (8 4- i.23) = 73.84 oz. per man/day 
RTE Bars 6 x (2.28) = 13.68 oz. 

Total 73.84 x 13.68 - 87.52 oz . = 5.47 lbs. per 

Man/ Day 
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3.5.2. 3 Alter nat e Mi x III 


3-. 5. 2. 3.1 Components 


Item' 

Beverages 
RTE Foods 
Rehydra tables 


Per Man /Day 
8 
4 
7 


Per Mission 
336 
168 
294 


3. 5. 2. 3. 2 Weight as Stowed 


Beverage 
RTE Foods 
P.ehydratables 
Cond indents 
Total Weight 


8 x 1.73 = 13.84 oz. per Man/Day 
4 x 1.90 = 7.60 oz . 

7 x 2 .44 = 17.08 oz . 

2 x 1.55 = 3.10 oz . 

42 x (13.84 +7.60 +17.03 + 3.10) = 


1748.0 oz-. = 109.3 lbs. per mission 
Food and Primary Package Weight 109.3 lbs. 

+ 10% Overage (10.9) 120.2 lbs. 

+ 20% Growth (24.0) 144.0 lbs. 

Total Weight 144.0 lbs. per mission. 

3. 5. 2. 3. 3 Cubic Volume 


Beverage 8 x 3.78 = 30.24 cu. in. per Man/Day 

RTE Food 4 x 4.48 = 17.92 cu. in. 

Rehydratable 7 x 16.51 = 115.57 cu. in. 

Condiment 2 x 1.64 - 3.28 cu. in. 


Total = 42 x (30.24 + 17.92 + 115.57 + 3.28) = 

7014.5 cu . in. per mission 
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3. 5. 2. 3 -4 Water Requirements 

Beverage S x S oz - 64 oz . per Man/Day 

RTE Foods None 

Renydratables 7 x 5.46 lz . - 38.22 oz. 

Total = 42 x (64 + 38.22) ~ 2688 oz. per mission 


3. 5. 2. 3. 5 Weight as Reconstituted (Food Only) 


Beverage 8 x (8 + 1.23) = 73.84 oz . per Man/Da 

RTfi Food 4 x 1.64 - 6.60 oz. 

Rehydra tables 7 x 7.40 = 51.80 oz. 

Total = 73.84 + 6.60*+ 51.80 = 132.24 oz. = 

8.27 lbs. per Man/Cay 


3. 5. 2. 4 Alternate Mix IV 
3. 5. 2. 4.1 Components 
Items Per Man/Day 

Beverage 8 

RTE Food 4 

Rehydra tab les 6 

Refrigerated Item 1 


Per Mission 
336 
168 
252 
42 


Condiments 


2 
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3.5.2 .4.2 Weight as Stowed 

Leverage . 8 x 2.23 - 17.84 oz. per Man /Day 

RTE Food 4 x 1.90 - 7.60 oz. 

Rshydratables 6 x 2.44 = 14.64 oz. 

Refrigerated 1 x 9.15 = 9.15 oz. 

Item 

Condiment 2 x 1.55 » 3.10 oz. 

Total Wt. * 42 x (17.84 + 7.60 + 14.64 + 9.15 + 3.10) = 
42 x 52.33 = 2197,86 - 137.37 lbs. 

Food and Primary Packaging Weight 137.37 lbs. 

+ 10% overage (13.74) 151.11 lbs. 

+ 207o Growth (30.22) 181.33 lbs. 

Total. Wt . 181.33 lbs. per mission 

3. 5. 3. 4. 3 Cubic Volume 

Beverage 8 x 12.24 » 97.92 cu. in. per Man./ Day 

RTE Food 4 x 4,48 = 17.92 cu. in. 

Rehydratable 6 x 16.51 = 99.06 cu. in. 

Refrigerated 1 x 16.51 = 16.51 cu. in. 

Item 

Condiments 2 x 1.64 = 3.28 cu. in. 

Total = 42 (97.92 + 17.92 + 99.06 + 16.51 + 3.28) = 

42 x 234.69 = 9857.0 cu. in. per mission 

3. 5. 2. 4. 4 Water Requirements 

Beverage 8 x 8 oz. = 65 oz. per Man/Day 

RTE Food None 

Rehydratable 6 x 5.46 = 32.76 oz . 

Refrigerated None 

Total “ 42 (64 +32.76) = 4063.9 oz. per mission 
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3.5. 2. 4. 5 Weight As Reconstituted (Food Only) 


Beverage ’8 (S+1.23) - 73.84 oz . per Man/Day 

RTE 4 x 1.65 - 6.60 oz. 


Rehydratable 6 x 7.40 = 44.40 oz . 

Refrigerated 1 x 7.40 = 7.40 oz. 

Total = 73.84 + 6.60 + 44.40 + 7.40 = 8.2/ lbs. per Man /Day 


3. 5. 2. 5 Alternate ‘ Mix V 
3. 5. 2. 5.1 Components 


Items 

Beverages 

RTE Food 

Rehydratables 

Refrigerated Items 

Frozen Items 

Thermos tabilized Items 


Per Man/Day 
8 
4 
4 
1 
1 
1 


Per Mission 
336 
168 
168 
42 
42 
42 


3. 5. 2. 5. 2 Weight as Stowed 

Beverage 8 x 2.23 = 17.84 oz. per Man /Day 

RTE Food 4 x 1.90 - 7.60 oz. 

Rehydratables 4 x 2.44 = 9.76 oz. 

Refrigerated lx 9.15 = 9.15 oz. 

Frozen ! x 9.15 = 9.15 oz. 

Thermostabilized 1 x 7.90 = 7.90 oz. 

Condiment 2 x 1.55= 3.10 oz. 

Total Wt. = 42 x (17. S4 + 7.60 + 9.76 + 9.15 + 
9.15 + 7.90 + 3.10) = 42 x 64.50 = 2709 Oz. = 
169.3 lbs. per mission 


232 - 



3 . 5 . 2 . 5 . 2 Cent ' d 

Food and Frimary Packaging Wt . 169.3 lbs. 

+10% Overage (16.9 lbs) 186.2 lbs. 

+20% Growth (37.2) 223.4 lbs. 

Total Weight 223.4 lbs. per mission 


3. 5. 2. 5. 3 Cubic Volume 


Beverage 

8 

X 

12.24 = 

97 

.92 

cu.in. per Man/Day 

RTE Food 

4 

X 

4.48 = 

17 

.92 

cu . in. 

Rehydratable 

4 

X 

16.51= 

66 

.04 

cu. in. 

Refrigerated 

1 

X 

16.51= 

16 

.51 

cu. in. 

Frozen 

1 

X 

16.51= 

16 

.51 

cu . in . 

Thermos tabil ized 

1 

X 

16.51= 

16 

.51 

cu . in . 

Condiment 

2 

X 

1.64 = 

3 

.28 

cu. in. 

Total = 42 x (97. 

92 

+ 

17.92 + 

66 

.04 

+ 16.51 + 

16.51 + 16.51 

+ 

3 

.28) = 





42 x 234.69 - 9856.98 cu . in. per mission 


3. 5. 2. 5. 4 Water requirements 


Beverage 
RTE Food 
Rehydratable 
Refrigerated 
Frozen 

Thermos tab 11 ized 
Total - 42 (64 + 


8 x 8 oz. = 64 oz. per Man/Day 
None 

4 x 5.46 = 21.84 oz . 

None 

None 

None 


21.84) = 3605.3 oz. per mission 
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3. 5. 2. 5. 5 Weight as Reconstituted (Food Only) 


Beverage 

8 

(8 +1.23) 

= 73.84 oz. per Man/Day 

RTE Food 

4 

X 

1.65 

= 6 . 60 oz . 

Rehydrated 

4 

X 

7.40 

= 29.60 oz . 

Refrigerated 

1 

X 

7.40 

= 7 .40 oz . 

Frozen 

1 

X 

7.40 

= 7.40 oz. 

Thermos tabilized 

1 

X 

7 .40 

= 7.40 oz. 


Total = 73.84 + 6.60 + 29.60 + 7 .40 + 7.40 + 
7.40 ~ 8.27 lbs. per man/day. 


3. 5. 2. 6 Contingency Food 

3. 5. 2. 6.1 Components 

Item Per Man /Day Fer Mission 

Survival Bar 4 64 

3. 5. 2. 6. 2 Weight as Stowed 

4 x 2.90 oz. = 11.60 oz . per Man/Day 

16 x 11.60 = 185.6 oz . = 11.6 lbs. per mission 

Food and Package Weight 11.6 lbs. 

+ 10%, overage (1.16) 12.8 lbs. 

Total Weight 12.8 lbs. 

3. 5. 2. 6. 3 Cubic Volume 

4 x 7.50 = 30.00 cu . in. per Man/Day 
16 x 30 = 480 cu. in. 

Total Volume = 480 cu . in. per mission 


234 - 



3 *5.2. 6. 4 Water Requirements 


Survival Bars - None 


3. 5. 2. 6. 5 Weight as Reconstituted. 

Survival Bars 4 x 2.65 = 10.60 oz. per Man/Day 
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3.5.3 Food and Water Requirements, Mix III 

3. 5. 3.1 Food - Dry Weight 
Nominal Amounts 

Per Man /Day 

8 Beverages 8 x 1.23 - 9.84 oz. 

4 RTE Items 4 x 1.65 - 6.60 oz . 

7 Rehydratables 7 x 1.94 = 13.58 oz . 

Total 30.02 oz . (1.876 lbs.) 

Maximum - Minimum Range 

Nominal amount represents a caloric density of 
3000 cal. 

1.876 lbs . = 1599 cal. /lb. = 3.522 cal./gm. 

The dietary range of caloric density is assumed 
to be t .75 cal./gm. The extremes are therefore 
2.772 to 4.272 cal./gm. 

At the 3000 cal/Man Day Nutritional Standard, 

this represents a total range in solid food of: 

3000 Cal/Man Day d. (2.772 cal /gin x 454 gm/lb.) = 

2.38 lbs. /Man Day. 

3000 cal/Man Day-1 (4.272 cal./gm. x 454 gms/Ib.) = 

Summary 

Weight (lbs) 

Max imum 2' ."IS"'" 

Nominal 1.88 

Minimum 1.55 

3. 5. 3. 2 Water Requirements 
3. 5. 3. 2.1 Per Man/Day 

Normal RDA (resting condition, no sweating) 

Water Contained in Food - 33.8 fl. oz . 

Water intake as beverage - 5Q ■ 7 f 1 . oz . 

Total Intake - 84.5 fl. oz . 
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3. 5- 3. 2.1 Cont'd 


Shuttle Maximum 

Note: Food Mix III with beverage formulated for 

8.0 oz. water addition represents maximum water 
usage . 


8 Beverages 
4 RTE Items 
7 Rehydratables 
Total 


8 x 8.0 = 64-0 f 1 . oz . 

4x0 =? 

7 x 5.46= 38.22 

102.22 fl. oz . (6 .39 lbs.) 


Shuttle Nominal 


Beverages average 6.0 
Rehydratables average 
8 Beverages 
4 RTE Items 
7 Rehydratables 
Total 


water requirement 

4.46 oz . water requirement. 

8 x 6.0 = 48.0 fl. oz . 

4x0 = --- 

7 x 4.46= 31.22 fl. oz . 

79.22 fl. oz. (4.95 lbs.) 


Shuttle - Minimum 

Assume two beverages remain unconsumed. Rehydratables 
average 3.46 oz . water requirement. 

6 Beverages 6 x 6.0 = 36.0 fl. oz. 

4 RTE Items 4x0 = 

7 Rehydratables 7 x 3.46 = 24.22 fl. oz . 

Total 60.22 fl.oz. (3.76 lbs.) 
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3. 5. 3. 2. 2 Hot/Cold Ratios 


Host but not all of the Rehydratables will 
require hot water. Most but not all of the 
beverages will require cold water. 


High Hot Water Ratio 


7 hot rehydratables 7 x 

4 hot beverages 4 x 

Total Hot Water 

Total Water 

% Hot = — x iqo 
79.22 

Approximately 70% 


4.46 = 31.22 
6.0 ' = 24.00 

55.22 

79.22 


= 69 . 7% 


fl. oz. 
f 1 .oz . 
f 1 . oz . 


Low Hot Water Ratio 

5 hot rehydratables 5 x 4.46 = 22.3 fl.os. 

2 hot beverages 2 x 6.0 = 12.0 fl. oz. 

Total Hot Water 34.3 fl. oz. 

Total Water 79.22 fl. oz . 

% Hot - ^ = 43% Approx. 45% 

79.22 ^ 


Nominal Hot Water Ratio 


6 Hot rehydratables 
3 hot beverages 

Total hot water 
Total water 

% Hot = 44 ---Z.t 
79.22 


6 x 4.46 = 26.76 fl. 
3 x 6.0 = 18.0 fl. 

44.76 fl. 
79.22 fl. 
= 56.5% Approx 55°4 


oz . 


oz , 
oz . 


oz . 
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3. 5. 3. 2. 3 Summary - per Man/Day Water Requirements 


■u 

c 

a> 

6 

<u 

*r"l 

3 

cr 

<U 

P4 

S-( 

0) 

4-> 

CT3 

S 


Jj 

o 

H 


Hot /Co Id Ratio 



70/30 

55/45 

45/55 

Max . 

4.47 

Hot 3.51 Hot 

2.88 Hot 

6.39 lbs. 

1.92 

Cold 2.88 Cold 

3.51 Cold 

Nominal 

3.47 

Hot 2.72 Hot 

2.23 Hot 

4.95 lbs. 

1.48 

Cold 2.23 Cold 

2.72 Cold 

Min . 

2.63 

Hot 2.07 Hot 

1.69 Hot 

3.76 lbs. 

1.13 

Cold 1.69 Cold 

2.07 Cold 



Table 3. 5. 3. 2. 3 




Water Requirements 
Per Man/Day 



Hot 

(160°F) 

Cold 

(50°F) 

Max imum 


4.47 lbs. 

3.51 lbs . 

7.98 lbs. 




Nominal 


2.72 Hot 

2.23 Cold 

4.95 lbs. 




Minimum 


1.13 Hot 

1.69 Cold 

2.82 lbs. 
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3 . 5 . 3 . 2 . 4 Rea 1 - 1 i.m e Demand 


The maximum daily demand will occur at the 
main meal. Minimum demand will be at breakfast 


Maximum Main Meal Demand 
Assumes Rehydra tables 
Beverages at 
3 Beverages ■ 3 

3 Rehydratables 3 

Total- 


at 5.46 f 1 . oz. each 
8.0 f 1. oz . each, 
x 8.0 = 24.0 fl. oz. 

x 5.46 = 16.38 fl. oz. 

40.38 fl. oz. 


Nominal Main Meal Demand 


Assume Rehydratables 
Beverages 
3 Rehydratables 
2 Beverages 
Total 


4.46 f 1 . oz . each 
6.0 f 1 . oz. each 
3 x 4.46 = 13.38 fl. 

2 x 6.0 = 12.0 fl. 

25.38 fl. 


oz . 
oz . 
oz . 


Minimum Demand (Breakfast ) 

Assume Rehydratables 3.46 fl. oz . each 
Beverages 6.0 fl. oz , each 

1 Rehydratables 1 x 3.46 = 3.46 fl. oz. 

2 Beverages 2 x 6.0 = 12.00 fl. oz. 


Total 


15.46 fl. oz. 



3. 5. 3. 2. 4 Coat'd 


Tota l. R cal- t ino Deman d 
Max imum 

Assume 3 men at max. demand and 3 men at 
nominal demand rate. 

Total « 3 x 40.38 + 3 x 25. 3S = 121.14 + 76.14 = 

197.28 fl. oz. 

Total max. demand - 12.33 lbs. 

Nominal 

Assume 6 men at nominal demand rate. 

Total = 6 x 25.38 - 152.28 fl. oz . 

Total nominal demand = 9.52 lbs. 

Minimum 

Assume 3 men at nominal demand and 3 men 
at minimum demand rate. 

Total = 3 x 25.38 + 3 x 15.46 = 76.14 + 46.38 = 122.5 fl. 
Total minimum demand = 7.66 lbs. 


oz . 


241 



Total Real-Time Demand 


3 

.5.3.2 

. 3 Summary - Real-time Demand 


Hot /Cold Ratio 
70/30 55/45 

45/55 

Max . 

8.63 

Hot 6 . / 8 Ho t 

5.55 Hot 

12.33 lbs. 

3.70 

Cold 5.55 Cold 

6.78 Cold 

Nominal 

6.66 

Hot 5.24 Hot 

4.28 Hot 

9.52 lbs . 

2.86 

Cold 4.28 Cold 

5.24 Cold 

Min . 

5 .36 

Hot 4.21 Hot 

3.45 Hot 

7.66 lbs. 

2.30 

Cold 3.45 Cold 

4.21 Cold 



Table 3.5.3.2.5- 
Water Requirements 




Real-Time 




Hot 

(160 °F) 

Cold 

(50°F) 

Max . 

15.41 lbs. 


8.63 lbs. 

6.78 lbs. 

Nominal 
9.52 lbs . 


5.24 lbs. 

4.28 lbs. 

Min. 

5.75 lbs. 


3.45 lbs. 

2.30 lbs. 
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